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There’s More-Much More 
fo choose prom 


Extracts and Raw Tanning Materials 


From the Most Complete Line of Brands 


QUEBRACHO CHESTNUT 
Ordinary Clarified Progil S. A. Tanins Rey 
Formosa Bestsoubl Lion’s Head Bull Head 
Granchaco Horsehead 
Guarani Rex WATTLE 
Indio Avion 
ie oe S. African E. African 
La Galere i a Rhino 
Puma uN. Cc. ¢ 
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Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and Other 


Vegetable Tanning Materials from All Parts of the World. 


TANIMEX CORP. — ELKAN-RIVER PLATE CORP. 


27 William Street ° New York 5, N. Y. 


WHitehall 3-6300 
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SPOILAGE 


as part of Click 


housekeeping practice 
BSM-11 is highly effective in 


controlling the growth of 
microorganisms which digest hide 
substance during processing. 
BSM-11 is a liquid, thus easily 
added to the systems directly 


from the drums. 


It has been demonstrated in many 
tanneries that the synergistic 
combination of bactericides and 
fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance on the most 
effective use of BSM-11 


in your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tennessee « Representatives in Most Countries 


Gi MICROORGANISM CONTROL SPECIALISTS 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number oi 


paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 


. does the outstanding job in editorial service. 


. has twice the paid circulation and considerably more readership. 


. carries more than double in advertising volume. 
. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 
us today. | \ 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 





DEGREASING and SOAKING ASSISTS 


of proven a 


DERGON’ Oo M A 


a a highly concentrated, all-purpose liquid detergent 


+ helps dissolve and emulsify animal grease in the soaks 
and in alkaline solutions 


excellent soaking assist for horse-hides and cow-hides, and 
for wetting back sun dried shearling 


LANITOL® F 


in bating of horse-hides and cow-hides after using DergonO M 
in the soaks, Lanitol F further helps to clean scud and 
grease from bated stock without a loosening effect on the 
leather. Lanitol F powder is mixed directly 

with the powdered bate 
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EMULSER® AC 


* helps emulsify animal grease in sheep, goat and pig skins; 
disperses in brine and degreasing solvents 


2 prevents grease from redepositing on skin surfaces 


} comes in paste form 


se eA oS ees 


EMULSER® CL 


similar to Emulser A C, but in liquid form 
particularly adaptable to degreasing of pickled skivers 


His PRE beams bea 
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WRITE FOR TECHNICAL SERVICE BULLETIN. 


ARKANSAS CO.,INC. ct 


serving the tanning industry for over 50 years 
NEWARK - NEW JERSEY Inc. 





SYNEKTAN 0-230*—For use alone or in 


vegetable extract or chrome. Useful for rapid tz 


Excellent as a retan on chrome stock 


SYNEKTAN 0-272*—Similar to Synektan 


smooth grain leather with mellow feel 


SYNEKTAN NPP*—For high grade white leather 


fastness. Also used in combination with Alum, Chrome, and in pr 
} i 


ducing pastel shades. Produces full, soft leather of good weight 


of improved light 


SYNEKTAN NCRP*—Recommended for Sport goods, Suede and Elk 
leathers Produces full lump, fine grained leather, of good tensile 


strength 


FAT LIQUORS—For all types of leather. Special 


with high lubricant effects and excellent light fastness f 


quality fa 


TANASOL PW*-—Syntan in beads, to use with 


bleaching chrome stock and in retanning chrom 


bath for good level colors. 


TANASOL NCO*—Syntan in beads, to use 


ning and retanning operations. 


FUNGIZYME* BATES—Pancreatic bating salts of 
trolled quality. 


BATE A & AS—For sheep skins and sole leat 
BATE B & BS—For furniture leather 


SULPHONATED OILS—(Various Bases 
MONOPOLE OIL*—(For Finishing 


EMULSIFIERS AND DETERGENTS—For good degreasing 


Samples and information upon request 


Nm. WOLF on 


Piants in: Clifton, N.J., Carlstadt, N.J., Los Angeles, Calif. 


* Reg. U 





LEUKANOL C 


for White Leather 
with Long White Life 


A 24-hour Fade-O-meter test shows practicall 
chrome leather sample treated with LEUKANOL ( 
samples retanned with conventional syntan 


LEUKANOL C—the newest member of 
the LEUKANOL family of synthetic tan- 
ning assists—improves light fastness and 
brings greater color stability to white 
and pastel leathers. The application of 
LEUKANOL C to chrome tanned leather 
bleaches the blue color, yielding brighter 
whites of lasting beauty. Leather re- 
tanned with LEUKANOL C develops bet- 


ter temper, tighter break, and greater 


me leather 


noticeably. 


fullness. Chrome tanned leathers 
bleached with LEUKANOL C are tough 
and resilient and will take lots of wear 


and flexing. 


For more information on new LEUKANOL 
C and our many other leather chemi- 
cals and services, write to the Leather 
Chemicals Department or contact one 


of our many field representatives. 


Chemicals for Industry 
re ROHM & HAAS 
COM PANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA, 


Levkanow is a trademark, Reg. U.S. Pat. Off. and 


in principal foreign countries 


Representatives in principal foreign countries 





Diamond offers uniformity— 
shipment after shipment after shipment 


That’s why tanners who deal with Diamonp 
are sure they get consistently dependable 
chemicals. Use these chemicals with uni- 
form process controls—and you produce 
top-grade leather at lowest cost. 

All D1iamonp chemicals, including those 
made for the leather industry—Tanolin®, 
fat liquors, bichromates or neutralizers— 
are accurately prepared by technicians 
trained in chemical quality control. 

Profit now from D1amMonp consistency. 
We offer quick delivery from strategically 


located warehouse stocks, nine convenient 


sales offices, and helpful counsel from your 
nearby DIAMOND representative. He’s 
skilled in leather chemistry and backed by 
Diamonp’s technical staff. DiamMonp ALKALI 
Company, 300 Union Commerce Building, 
Cleveland 14, Ohio. 


Diamond 
2 Chemicals 





Sheepskin 


Tannacgce... 


In spray dried ““Quebracho DP” powder the 
Barkey Importing Co. offer the finest extract 
available for sheepskin tannage. 


Of extremely good, bright color, it is spe- 
cially treated to give a full leather, particu- 
larly in the flanks. It may be used in any 
system of sheepskin tannage and is available 
at a competitive price. 


Barkey Importing Co., Inc. 


44 EAST 53RD STREET © NEW YORK 22, N. Y. 





How 1/64 of an inch saves 


your leather from iron 


Not long ago, a tanner decided to use up 
some Hooker sodium sulfhydrate, which 
he had stored for four and a half years! 

Results, he told us, were “excellent.” 
No 


half years! 


iron contamination in four and a 

One reason for this is in the packaging 
operation you see here. To keep sodium 
sulfide and sodium sulfhydrate pure until 
you're ready to use them, we put these 


chemicals into brand-new 


steel drums, 
which we never re-use. Every drum is lined 
with a coating of inert lacquer about 1/64” 
thick, to prevent iron pickup. Finally, we 


lacquer the lid and clamp it down with 
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CHEMICALS S 
PLASTICS 


NIAGARA FALLS + TACOMA + MONTAGUE 


six sturdy lugs, so it stays airtight until 
you break the seal. 

Because we specialize in sulfides, we 
take extra care before they go into the 
drums, too. Closely check the raw ma- 
terials—including our own caustic soda 
and hydrogen. Watch every step of the 
process, so you can afford to watch yours 
less closely. 

Tanners who've tried us say they like 
this kind of security. And they like the 
convenience of fast-dissolving Hooker sul- 
fides that make pure, sediment-free solu- 
tions. How about you? For technical data 
and samples on sodium sulfide and sodium 
sulfhydrate, write us today. 


HOOKER ELECTROCHEMICAL COMPANY 


909 Union Street, Niagara Falls, N. Y. 


MICH. + NEW YORK + CHICAGO + LOS ANGELES 











QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 


BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


625 MADISON AVENUE, NEW YORK 22, N. Y. 


The Only American Manufacturer of Quebracho 


In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


INTERNATIONAL 


MANUFACTURERS: IMPORTERS: 
LIQUID 
QUEBRACHO 
EXTRACTS 


MYRABOLAMS 
WATTLE BARK 
DIVI-DIVI 

FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


Representatives: 
Harvey J. Boutin & Son Nopco Chemical (Can.) 1955, Limited 


San Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havana, Cuba Mexico City, Mexico 











For low-cost, latex-pigment finishing try... 


Naugatuck's 


Get the color that Fashion now demands in 
leather, with this economical latex-pigment 
binder. It’s your low-cost way to obtain a high- 
style, oil-resistant, scuff-resistant finish...a finish 
that embosses beautifully! 

NitreEx® is a non-flammable, colloidal, aqueous 
dispersion of a nitrile-type synthetic rubber noted 
for its ability to resist the effects of organic sol- 
vents, such as fats and petroleum oils and solvents. 
Also, the particle size and the specially-developed 


emulsifier system used in this latex compound 
make it particularly suitable for impregnation 
of the leather’s surface. When dried, its film is 
translucent, permitting the true color of the pig- 
ment to come through. Even aging causes very 
little discoloration! 

For all your latex needs, and for reliable 
application assistance, think first of Nauga- 
tuck, world’s leader in latex production and 
compounding. 


Naugatuck Chemical Division 


Naugatuck, Connecticut 
BRANCHES: Akron * Boston * Chicago * Memphis * New York ® Phila. © Mfg.: Los Angeles * Gastonia * Naugatuck 


IN CANADA: Naugatuck Chemicals, Elmira, Ontario 


Rubber Chemicals ¢ Synthetic Rubber ¢ Plastics 


Agricultural Chemicals * Reclaimed Rubber © Latices * Cable Address: Rubexport, N.Y. 





EXTRACTS 


We offer the following internationally 
known brands of Quebracho Extracts: 


“C.F.Del C” “Fontana” “Optimus” 


“La Cruz” “‘Realtan”’ “Tupa” 
BARKEY is known for “ ” 4 . ” 6 ” 
prompt shipments Crown Fusionados” ‘Tupasol 
ae = rhovee Whatever your needs ... you can depend on Barkey! 
in the United States 
or Canada... 
in any quantity 


ome or YT ot id | | Importing Co., Inc. 


44 EAST 53RD STREET * NEW YORK 22, N.Y 








Through its unique, colloidal charac- 
teristics, WATTLE EXTRACT has the power 
of increasing the dispersion of other ( KOMOy 
tanning materials. : (¢3 
No matter what your blend, whether ‘SRAND 
mainly Catechol or Pyrogallol, WATTLE 
EXTRACT will help clear the liquors and 
lead to less deposit of sludge, whatever 
the conditions of tanning are. This 
rectifying quality in WATTLE is definitely 
proven. 


Likewise the fact that less sludge means 
better leather at better prices. 


STOUR Me Rates 00s Git See BD ien 


Pietermaritzburg, Natal, Union of South Africa 


KENYA WATTLE MANUFACTURERS ASSOCIATION 


Nairobi, Kenya, East Africa 


WATTLE MAKES GOOD LEATHER 





ATLAS 1873 
for softie leather 


ATLASOIL 


TANNERY 
“HOUSEHOLD NAMES” 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are ‘household names”—respected 
because they represent the finest of their kind and 
for their purposes. 


How many of those names do you recognize as "old 


friends?" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, and frequently leading the 
way to, new progress in tanning, brings you the 
products best suited to your needs. 


It is a fact that when tanners 


change to Atlas 


Fatliquors, few 


ever change again. 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 5, N. J. 


EUREKA 
800 
topping oil 


ATLASENE 
G25 
alkaline 
fatliquor, 


¢20 
for chrome 
colf 


ATLAS 
S45 
for white 
leather 


ATLAS 
TS 30 
bark and 
resin reian 





Antaron. 


for 
Hide Degreasing 


Emulphor. 


Antara offers Ch T ‘ 

to the leather rome anning 
industry a wide 

range of anionic, s Z 
nonionic and cationic . Fatliquoring 
surfactants to emulsify 

various oils, fats, and waxes. _ 


TYPICAL APPLICATIONS INCLUDE: 
PICKLE DEGREASING OF HIDES 

—to provide a powerful emulsifying action; 
CHROME TANNING 


—to promote uniform takeup of chrome, thereby over- 
coming subsequent “window framing"; 


FATLIQUORING 
— to control the stability, softening effect, lubrication, 
ond penetrating characteristics of fatliquor formulations. 


is a new cationic emulsifier which pro- 
vides maximum retention properties to 


fatliquors; it is soluble in a variety Katapol . 


of animal, vegetable, and mineral oils. 


For full information on the Antara emulsifier that will do the best 
job for you, call or write our nearest branch office. 


From Research ty Reabay 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET+ NEW YORK 14, NEW YORK 


SALES OFFICES: New York * Boston * Providence ¢ Philadelphia * Charlotte * Chattanvoga * Chicago 
Portland, Ore. * San Francisco * Los Angeles, IN CANADA: Chemical Developments of Canada, Ltd., Montreal 
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ONE OF AMERICA’S FOREMOST IMPORTERS, PROCESSORS and MANUFACTURERS OF 





YEARS 





1869-1957 


OF SERVICE TO TANNERS 


There is real economy and a world of satisfaction when the J. S. 
Young Co. is your supplier. “Eighty-eight Years Young’’, our facili- 
ties and our services to the tanning industry have expanded contin- 
uously. Our plants have grown in capacity, fiexibility and in efficiency. 
The J. S. Young Co., importers, manufacturers and processors, is in 
a position to supply tanners with practically every known reputable 
dyewood and tanning extract—from every part of the world. 
Deliveries are made as ordered, when ordered —in any quantity 
from a barrel to a tank car or tank truck. Shipments can be made 
direct from Baltimore, or from our warehouses in Peabody, Mass., 
or Chicago. 

The J. S. Young Co. is your stable, dependable, source of suppiy. 


Manufacturers of the famous Chembark Natural tanning extracts for the 
Chemtan Co. and other special products. 





THE J. S. YOUNG CO. 104%, ACRE PLANT LOCATED IN BALTIMORE ON DEEP WATER 


LOGWOOD 

FROM HAITI 
WATTLE BARK 

FROM EAST AND SOUTH AFRICA 
GAMBIER 

FROM MALAYAN STRAITS 
MYRABOLAM 

FROM INDIA 
QUERBRACHO 

FROM THE ARGENTINE 
CHESTNUTWOOD EXTRACT 

FROM FRANCE AND ITALY 
SUMAC 

FROM SICILY 
DIVI-DIVI 

FROM SANTA DOMINGO 
HEMLOCK 

FROM ASIA 
FUSTIC DYEWOOD 

FROM CENTRAL AMERICA 
HYPERNIC 

FROM NICARAGUA 
OSAGE ORANGE 

FROM TEXAS 
HEMATINE 

FROM HAITI 
TANNIC ACID 

FROM TURKEY 


thee J. S. YOUNG CO. 


2701-2755 Boston St., Baltimore 24, Maryland 


Experienced technical advice available on request from Baltimore or any of our branches: 


PHILADELPHIA * DANVERS, MASS. * PEABODY, MASS. * NEW YORK * CHICAGO * MILWAUKEE 





Service! 


Chemtan’s Tannery and Labora- 
tory Trained Men have the know 
how to service any ! 


chemical problem you 


NAPHTHALENE SYNTANS - 
CHEMTAN A, B, C, N, T-5, T-13... 


are produced according to our exacting chemical 
specifications, to meet your specific needs, as 
to polymer size, salt content, acidity and degree 
of sulfonation. 


One of our Tannery and Laboratory Trained 
Men will be glad to explain the advantages of 
each of these products as well as other Chemtan 
products. 


CHEMTAN COMPANY 


EXETER, NEW HAMPSHIRE 


All our facilities are devoted exclusively to 
the tanning industry 








A new, corrosion-resistant 
all-purpose cabinet... 







Of white Formica both inside 
and outside—corrosion-resistant 


throughout 
With built-in levelling devices 


Swivel casters and handles to 
facilitate rolling under a bench, 


etc. 


/homiaa. 














CHROMATOGRAPHY CABINET 


With vapor-tight, hinged cover, for pre- 
paring two-dimensional paper chromato- 
grams by descending or ascending tech- 
niques. The cabinet frame and cover are 
1-inch plywood bonded to white Formica 
inside and outside to provide adequate 
insulation under normal conditions. For- 
mica is practically unaffected by solvents 
generally used, and its resistance to cor- 
rosive properties of mineral acids and their 
salts is superior to Stainless steel at room 
temperatures. 

Inside dimensions are 2534 inches long x 
19'4 inches wide x 2714 inches deep, with 
double-paned glass window in one end, 
17'4 inches high x 11 % inches wide. Black 
phenolic plastic fittings are built in for 4 
solvent assemblies which take 8 sheets of 
suitable paper up to 1814 x 221% inches. 
Swivel casters and two handles permit 
ready positioning, but in use four adjust- 
able leveling feet carry the weight and fix 


location. Satisfactory working position, 
with level solvent troughs, is attained by 
adjusting feet in conjunction with two 
liquid levels mounted on cabinet. 


The cover, sealed by means of a Neo- 
prene gasket, is attached by means of a 
nickel-plated brass piano hinge with limit 
chains at both ends to facilitate handling, 
and has two trunk latches which insure 
tight closure. Four openings, )4-inch diam- 
eter, in the cover, fitted with Neoprene 
stoppers, size No. 00, facilitate replenish- 
ment of solvent during a run; a drain pipe 
in bottom permits flushing as required. 


3673. Chromatography Cabinet, Formica, Thomas, 
as above described, complete with assortment of 
accessories, but without paper or siphon for 
drainage 


3673-B. Ditto, but without accessories other than a 
plastic rod to prevent tipping of troughs... .238.75 





Detailed descriptive bulletin sent upon request. 
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ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas 


Laboratory Apparatus and Reagents 


VINE ST. AT 32RD ¢ PHILADELPHIA, PA. 
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TANNING WITH RADIOACTIVE CHROMIUM 


STUDIES ON THE SIGNIFICANCE OF ANIONIC 
CHROME IN CHROME TANNING USING 
RADIOACTIVE 5!Cr 


AKIRA KAWAMURA and Keizo WapbaA 


Tokvo Noko Daigaku 
(Tokyo University of Agriculture and Technology 


Tokyo, Japan 


ABSTRACT 


An oxalatochromium compound, containing both cationic and 
anionic chromium, was prepared in such a manner that the anionic 
chromium was labelled with radioactive *'!Cr. After thiscompound was 
aged in solution, the ratio of anionic to cationic chromium did not 
change, but a considerable part of the radioactivity was found in 
the cationic part of the molecule, which indicates that a part of the 
chromium that was anionic originally became cationic because of 
transfer of oxalate ions to the formerly cationic part of the molecule. 
In tanning experiments with gelatin blocks the mixed cationic- 
anionic chromium compound behaved like a purely cationic chrom- 
ium compound. However, determination of radioactivity of the 
chromium combined with the gelatin showed that from 60% to 90°% 
of the combined chromium was originally anionic. The bearing 
of these findings on the theory of chrome tanning is discussed. 


INTRODUCTION 


Chrome tanning is performed by the joint action of chromium complexes 


of different charges. It has been, therefore, an important problem for a long 
time to clarify the action of each complex on protein. 

Gustavson (1) stated that collagen tanned by basic chromium sulfate 
absorbs almost the same amount of anionic complexes, but not cationic, 
and also that the quantity of vegetable tannins absorbed by collagen de- 
creases when it is pretanned with anionic complexes and increases in the 
case of pretannage with cationic chrome (2). Otto (3) discussed chrome 
liquors in relation to the actions of acidic and basic groups of hide, on the 
basis of experiments on the adsorption of dyes by chrome leathers. Prev- 
iously, Wilson (4) stated that the isoelectric point of collagen combined 
with anionic chrome is pH 4.0 but that cationic chrome tannage changes 
the isoelectric point to pH 7.0. These findings were lately supported by 
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physicochemical experiments by Petri and Staverman (5) and also by micro- 
electrophoresis determinations (6). The results of these studies showed that 
anionic chromium always acts on the basic groups of protein. 

On the other hand, Stiasny and Lochmann (7) considered that the tanning 
properties of chromium are controlled by the structure of the complexes 
(number of water molecules, kinds of radicals coordinated with Cr, size of 
complex, etc.), and concluded that the sign of charge of the complex was 
of secondary importance. Sykes (8) and Shuttleworth (9, 10) consider that 
chrome tanning results from the coordination of carboxyl radicals of protein 
into the Cr nucleus and that the charge of the Cr complex is not important. 
The reason for their neglect of the sign of the charge may be attributed to 
the fact that they consider that all the chromium is fixed to collagen by 
coordinative bonds as the result of the displacement of acid residues in the 
Cr complex, with the exception of especially stable groups, by collagen 
carboxyl groups. 

According to the observations of Merrill and Niedercorn (11), leathers 
that have been tanned with ordinary chromium sulfate contain SO, groups 
of different degrees of stability. Gustavson (12) also discussed the possi- 
bility of dividing the SO, groups in 33° acid chromium sulfate into two 
categories with respect to stability of coordination in the complex. The more 
stable form is thought to be cross-linked between two Cr atoms, while the 
less stable is combined with one Cr atom only. Gustavson found (13) that 
when a cationic chrome liquor of 33° acidity, corresponding to the average 
formula [Cr,(OH),(SO,).] **, was treated with a carboxylic exchange 
resin, about half of the coordinated SO, was displaced by carboxyls, and the 
other half remained coordinately bound to Cr. However, when the same 
chrome liquor was treated with collagen, no such displacement of SO, oc- 
curred. 

In order to ascertain the significance of anionic chromium in tanning, the 
authors synthesized anionic Cr complexes labelled with 5'Cr, examined the 
changes taking place in these complexes during aging, and studied their 
reactions with protein, employing gelatin gels. The results obtained are 
reported in this paper. 


PREPARATION OF MATERIALS 


Five chromium compounds were used in this work: (1) hexaquochromium 
perchlorate, {Cr(H.O),] (ClO,); (cationic); (2) tetraaquooxalatochromium 
perchlorate, |CrOx(H;O),| ClO, (cationic); (3) potassium dioxalatochrom- 
iate, K [CrOx.(H.O).| (anionic); (4) potassium trioxalatochromiate, K; 
[CrOx;| (anionic); and (5) the complex cationic-anionic chromium 
compound, [CrOx(H.O),} [CrOx.(H.O).|. In these and other formulas 
used in this paper Ox stands for the oxalate ion. The first, third, and fourth 
of the above compounds were synthesized by well known methods. 
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Previously the authors (14) synthesized the compound [Cr(H.Q),| 
CrOx;| by passing potassium trioxalatochromiate through Amberlite 


[R-120-B to remove potassium and reacting the product with hexaquo- 


chromium sulfate in the presence of Ba(OH), to precipitate the sulfate ions. 
lhe product is unstable: on aging in solution, part of the oxalate tons migrate 
to the cationic side, giving a large proportion of ions with low electrical 
charge according to the equation: 


(Cr(H.O),| [CrOx aging > [(CrOx(H,O),] [CrOx.(H.O).] 


Che product of the above reaction does not change on further aging, as has 
been proved qualitatively by an electrochromatographic method (14) and 
quantitatively by ion exchange analysis (15). However, a complex that 
changes its charge on aging is unsuitable for studying the part played by 
anionic chromium in tanning. Therefore, the compound [CrOx(H.O),| 
CrOx.(H.O), 


two preparations were carried out, in one of which the anionic part 


| was synthesized directly by another procedure. Actually 


was labelled with *'Cr (designated hereafter as Cr*), while the other con- 
tained only ordinary Cr. The labelled preparation was used for the work 
reported in Tables Il and IV and the nonlabelled preparation in the work 
reported in Tables II], V, and VI. 

First [CrOx(H,O),|/ClO, and K [CrOx.,(H:O).], or K [Cr*Ox.(H.O),.], were 
prepared separately. The former was prepared by treating hexaquochromium 
sulfate with barium perchlorate to form hexaquochromium perchlorate, 
which was then allowed to react with potassium dioxalatochromiate accord- 


ing to the equation: 
K {CrOx.(H.O Cr(H.O),| (ClO, (Cr(H,O),| [(CrOx.(H,O). | (CIO,); 


Che liquor thus prepared was aged for about 6 months at 20° to 25°C., and 
the quantities of cationic chromium and of oxalate associated with the cationic 
chromium were determined at intervals by the ion exchange technique pre- 
viously reported (15). A 40-ml. portion of the liquor, containing 0.1% 


TABLE I 
CHANGES UNDERGONE BY THE COMPOUND = [Cr(H.0)6}[CrOx.(H.O).|CIO, 
DURING AGING 


Aged ed \g Aged 
1 week 2 weeks montl 6 months 


Mg. Cationic 1 ) 7 2.67 10.3 31.5: 39.5 10.66 
10 ml. 


Ratio of cationic Cr 0.5066 0.5450 72 58: 9540 0.9773 
to total C1 


Ratio of oxalate to 0.00 


Cr in the cation 
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Cr.O,, was passed through a 5-g. column of Amberlite I[R-4B-acetate, 8 mm. 
in diameter and 150 mm. long, at 40°C., to remove anionic chromium. The 
quantity of cationic chromium and the ratio of oxalate to cationic chromium 
were determined in the effluent. The results are shown in Table I. 

During aging, the color of the liquor changed from blue-violet to reddish 
violet. At the end of aging, the chromium in the effluent from Amberlite 
IR-4B-acetate was absorbed completely by the cationic exchanger Amberlite 
IR-120. We presume from these facts that part of the oxalate originally in 
the anionic side of the complex gradually migrated to the cation, producing 
a cationic complex with one positive charge: 


[Cr(H.O),] [CrOx.(H.O).] [ClO,]. aging > 2/CrOx(H.O),|CIO, 


After aging for one month, the [CrOx(H.O),|ClO, was separated by the fol- 
lowing procedure: All the cationic chromium was adsorbed on a polystyrene 
resin (H-form); then only the singly charged cationic complexes were eluted, 
using 0.05 N HCIO,. The eluate was passed through a low-cross-linked (DVB 
1 — 2°7), styrene-type, strongly basic anion exchanger (perchlorate form) to 
remove a little anionic chromium that accompanied the monopositive Cr 
complex. This procedure is based on an analytical method for separating 
chromium complexes, previously reported, which is outlined below. 


PROCEDURE FOR ANALYZING A MIXTURE OF COMPLEX CHROMIUM IONS 
({Cr] indicates a Cr" Complex) 


4 


1. Mixture of [cr3*], [c , [er3-] 


ystyrene-sulfonate 


t--------, 


' 7 4 
2. Effluent 2. Adsorbed 
[cr°], [cr], [cr ] [cr>*] , [cr*], [cr-] 


' 
Pass through Amberlite 
IR-4B-acetate (40°)” 


3. Effluent 4. Absorbed 3. Eluate 4. Residue 


[cr°] [cr-], (cr3-] Crt], [cr], [e103] [cr3*] and 


L 


| other cations 
' 
Neutralize to pH 4 ' 
Pass through Amberlite Elute with 
IR-4B-acetate™ 0.05 W NaOH 


"1 ‘ : r 
5. Effiuent 6. Adsorbed 7. Eluate | 8. Residue 


[cr*] [Cr (anionic) | alkali- soluble [cr>*] 


[Cr (cations)] 


“Or strongly basic styrene-type anion exchanger (DVB 1.0-2.5% 
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v 3+ 
(Cr } 
Alkali-soluble [Cr(cationic) | 
[Cr* | 
[Cr°} 


|Cr(anionic) | + (6) + (3) (5) 


As the resulting liquor contained HCIO, besides [CrOx(H.O),|ClO,, free 
acid was determined by a conductimetric titration and neutralized exactly 
with KOH. The liquor was frozen several times to concentrate the chromium 
compound and to remove as much KCIQ, as possible by crystallization. The 
color of the final solution was purple-red, with maximum absorption bands at 
419-420 and 554-560 mu. The ratio of oxalate to Cr was 1.02. 

To synthesize K{Cr*Ox.(H.O).]|, metallic Cr*, obtained from the Atomic 
Energy Research Establishment, Harwell, England, with a half life of 27.8 
days, was dissolved in HCIO,, oxidized to chromate with H.O, in KOH solu- 
tion, and filtered to remove Fe(OH); which was present as an impurity. A 
tenfold quantity of ordinary K:Cr.O; was added to the filtrate to act as a 
carrier. The reduction of chromate was done with oxalic acid, and radio- 
active trans-potassium dioxalatochromiate crystals were obtained by the 
usual method. 

The solutions of K[{Cr*Ox.(H,O).| and [CrOx(H.O),] ClO, were made to 
the same concentration and mixed. Precipitated KCIO, was removed by 
centrifugation. The composition of the resulting material in solution ap- 
peared to be [(CrOx(H.O),] [Cr*Ox.(H.O).| accompanied by a small amount 


of KCIO,. 


TRANSITION OF RADIOACTIVE CHROMIUM BETWEEN COMPLEX IONS 


Immediately after preparation the solution of [CrOx(H,O),| [Cr*Ox.(H.O), | 
was diluted to contain about 1°; Cr.O,, and portions of the solution were 
brought to pH 2.0 and 4.0 with dilute HCIO, and KOH. After storage for 
one week at 1°-3° C. the aged solutions were compared with the original 
ones with respect to the composition of the complex ions and the distribution 


of Cr* between the ions. The analysis of charge distribution in the complex 


ions was carried out by the procedure outlined above. At the same time the 
radioactive strength of each fraction was determined by using a Geiger- 
Miller counter. The results are shown in Table II. 

The determinations of radioactivity were made as follows: A round filter 
paper, 24 mm. in diameter, was placed in the bottom of a flat-bottomed dish 
25-mm. in diameter. The sides of the dish were coated with vaseline to pre- 
vent creeping. The chrome liquor was poured on the filter paper and evapor- 
ated under an infrared lamp. When the depth of liquor had fallen to about 
2 mm., one drop of a 1°/ sucrose solution was added to prevent curling and 
shrinking of the paper. In this way the chromium was uniformly distributed 
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over the paper. Measurement of radioactivity was done at a distance of 13 
mm. from the mica window of the G-M tube (G-M 131) for 30 minutes. 


TABLE II 


EFFECT OF AGING OF [CrOx(H,0),| . [Cr*Ox.(H.O).) ON PROPORTIONS OF 
CATIONIC AND ANIONIC CHROMIUM, AND ON DISTRIBUTION OF RADIO- 
ACTIVE CHROMIUM (Cr* 


Cationic Cr : mg. 


“+: & of total 


Anionic Cr : mg. 


" re A of total 


tadioactivity of cationic 
fraction: 
Counts per min. none 


‘> of total none 


fadioactivity of anionic 

fraction: 

Counts per min. 1009+ 32 614+ 26 664+ 2 
of total 100 60.9+2.5 65 9+ 


As shown in Table II the charge distribution between the complex ions 
changed hardly at all in one week’s aging. However, after a week the dis- 
tribution of radioactivity changed greatly. About 35° of the radioactivity 
was found in the cationic fraction after one week at pH 4, and 40% at pH 2. 
This indicates a transition of oxalate radicals from the anionic to the cationic 
part of the compound. Judging from this, the individual Cr atoms in the two 
fractions of the aged sample were not always the same ones that were present 
in those two fractions before aging, even though no change took place in the 
relative proportions of the two fractions during aging. In other words, even 
in such stable complexes as the oxalato-chromium compounds, and even when 
equilibrium has been established with respect to the ratio of cationic to anionic 
complexes, an interchange of coordinated acid radicals between cation 
and anion unexpectedly occurs. Thus an apparent equilibrium of charge 
distribution determined by ordinary methods does not always agree with the 


results of equilibrium studies by the tracer technique using *'Cr. 


EXAMINATION OF THE NATURE OF CHROMIUM ADSORBED BY 
GELATIN GELS 
From the data in Table I we recognized the transition of coordinated acid 
residues between cationic and anionic complexes, even in the case of such a 
stable residue as the oxalate ion. Therefore, we felt it necessary to study the 
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process of adsorption of each kind of chromium by collagen in the case where 
various complexes coexist in the liquor. Such experiments have been made 
using gelatin gels in place of collagen. 

Purified powdered gelatin was dissolved in hot water to make a 30° 
solution. This solution was divided into 3 parts which were adjusted to pH 
values of 3.0, 4.0, and 4.6 by adding 0.1N HCIO, or 0.1N KOH, and diluted to 
a gelatin concentration of 25°. After these gelatin sols were held in the hot 
state to get rid of air bubbles, they were poured into flat dishes to a depth of 
10 mm., cooled to 1°-3°C., and cut into blocks 13 x 13 x 10 mm. 


The chrome liquors studied were solutions of the following 5 compounds, 
all containing 1° Cr.O,: [Cr(H.O),| (ClO,);, [(CrOx(H.O),} ClO,, K{CrOx, 
(H,O).], Ks{CrOx;], and [CrOx(H.O), [Cr*Ox.(H,O).] used immediately 
after synthesis, or the same compound made with ordinary chromium through- 
out. Portions of each kind of liquor were adjusted to pH values of 3.0, 4.0, 
and 4.6. 

Ten blocks of gelatin gel having the same pH as the chrome liquor were 
soaked in each chrome solution for one week at 1°-3°C. Each set of 10 
blocks was then rinsed with 50 ml. of water and stored at 5°-7°C. Since 
gelatin gels retain far more unadsorbed chromium than skin does, 3 blocks 
out of each set of 10 were washed and then analyzed to determine the net 
quantity of combined chromium. The 3 blocks were put into a test tube 
100 mm. long x 25 mm. in diameter and washed with 1500 ml. of running dis- 
tilled water flowing at 1.2-1.5 ml. per min., at 5°-7°C. The washed gels were 
dried and analyzed for chromium (by the Na,O, fusion method) and for 
nitrogen. 

The quantities of chromium retained by the gels before and after washing 
are shown in Table III. It is evident that the quantities of chromium fixed 
after washing are scarcely related to pH value (in the range 3.0-4.6) in the 
case of the anionic chromium compounds (potassium dioxalato- and potassium 
trioxalatochromiate), while combination of cationic chromium increases 
markedly with pH value. The mixed compound, [CrOx(H.O),]|[CrOx.(H.O).], 
shows almost the same tendency as the purely cationic compounds. From 


this it might be concluded that only the cationic portion of this compound 
acts upon gelatin gels. 


In order to find out the significance of the coexistence of the chromium 
complex anion, the same chroming experiment was repeated with the labelled 
compound, [CrOx(H.O),}[Cr*Ox.(H.O).], prepared from radioactive Cr* 
as already described. After treating the gelatin blocks in liquors of the same 
pH values as before, they were washed as before, then analyzed, and the 
strength of the remaining radioactivity was measured. All the determina- 
tions of radioactivity were performed under conditions as nearly alike as 
possible to avoid the errors which were chiefly caused by self-absorption. The 
results are given in Table IV. 
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TABLE III 


QUANTITIES OF Cr.0; ABSORBED BY GELATIN GELS 


Before Washing After Washing 


Kind of Chrome Liquor pH 3.0 pH 4.0 pH 4.6 pH 3.0 pH 4.0 pH 4.6 


[Cr(H.O06)-|(C1O, 3 63 oo 3 1.00% 2.67% 
CrOx(H.O),|CIO, 3 a. 3 1.96 3.28 
K{CrOx (HO) »] 3 5.47 §.23 2.07 2.48 
K,{CrOx 29 1.14 Pike 
CrOx(H.O),4)[CrOxo(H.O) » 90 2.19 3.44 


‘ABLE IV 


ABSORPTION OF CHROMIUM FROM THE ANIONIC PART OF RADIOACTIVE 
CrOx(H,O),4|[Cr*Ox.(H,0).] BY GELATIN GELS (AFTER WASHING 


Total CreO3 Isotopic Activity Radioactive * Percentage of total 
Absorbed 30 min. counts) Cr (mg.) CreO3 absorbed that 
mg.) was anionic initially 


1465 + 50 29 .822.1 
1444 + 50 29.442.1 
1718 +54 35 .04-2.3 


*A count of 1232+48 in 30 minutes for K{Cr*Oxe(H2O)o] is equivalent to 25.11 mg. CroOg. 


Table IV shows that the content of anionic chromium—or at least the 
chromium that was anionic originally—was more than 90° of the total 
chromium in the gel at pH 3.0, about 75°% at pH 4.0, and about 60° at 
pH 4.6. These percentages are much too high to be explained as being 
caused by transition of anionic to cationic chromium before acting on the 
gels. These results are not in agreement with the conclusion, drawn from 
the quantities of chromium fixed at the different pH values, that only the 
cationic group of [CrOx(H.O),|[CrOx.(H.O).] was fixed by the gel. 


PHYSICAL NATURE OF THE CHROMED GELS 


Physical measurements were also made on the unwashed gelatin blocks 
and compared with nonchromed gels. //ardness was measured by adding 
weights to a fine, stainless steel rod, 200 mm. long with a 2-mm. head, resting 
on the block, until a sudden intrusion of the rod into the gel took place. 


The added weight was taken as a measure of hardness. Strain in compression 


was measured by placing a 1000-g. weight on a thin, stainless steel plate 
resting on the block and measuring the thickness of the block before and 
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after weighting. The percentage reduction in thickness (reduction in 
thickness initial thickness) was regarded as “strain in compression.” 
Both these measurements were done in a cool chamber at 6° + 1°C. Each 
measurement was done on 6 blocks. In addition, the temperature at which 
the blocks dissolved in hot water was determined, and for those blocks that 
did not dissolve at 100°C., the states of the gels after heating were observed. 

The results of the physical tests and melting point determinations (Tables 
V and VI) again show that the nature of the chromed gels obtained with 
|CrOx(H-,O),|[CrOx,(H.O).]| is almost the same as that of the gels obtained 
with [CrOx(H.O),| ClO,, and very different from that of the gels obtained 
with K[{CrOx,(H.O).|. These facts agree with the amounts of chromium 
absorbed (Table III). 


DISCUSSION 


Gustavson (17-19) has already asserted the importance of noncationic 
chromium in chrome tanning and has stated that the initial fixation of the 
chromium complex to collagen might be noncationic; however, cationic 
complexes might be formed gradually and react with the carboxyl groups of 
collagen. This conversion may occur in the tanning process itself or during 
subsequent washing. Gustavson also explained the importance of the charge 
of the complex with regard to access to the reactive groups of the protein, 
the sphere of activity of the latter being limited to a few Angstrom units. 

In previously published work such transitions have been noted only in the 
case of unstable anionic complexes, but according to our experiments even 
such stable complexes as oxalatochromium compounds can show an inter- 
change of coordinated acid residues between coexisting cationic and anionic 
complexes. These exchanges seem to happen in the presence of collagen. 
Chrome tanning is always performed at pH values on the acid side of the 
isoelectric point of collagen. Therefore, anionic chromium can combine, 
at least in part, with basic groups of the protein. But it is well known that 
simple electrovalent combination does not produce a stable leather such as is 
produced in chrome tanning. 

In our experiments with gelatin, anionic chromium, unexpectedly, was 
retained in large quantity after washing in the case of gels tanned with the 
mixed cationic-anionic chromium compound, while when merely anionic 


chromium was used, the absorbed chromium was largely removed by wash- 
ing. On the other hand, the physical nature of the gels tanned with [CrOx 
(H.O),|[CrOx.(H.O).| is almost the same as that of gels tanned with wholly 
cationic compounds. 


From these results it is assumed that in the tanning process anionic chro- 
mium may be slightly fixed to the basic groups of collagen, by electrovalent 
bonds at first, then converted to cationic chromium while fixed to collagen, 
while an equivalent amount of anionic chromium is formed in the liquor. 
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Therefore no accurate measurement can be made of changes in the charge 
distribution in the liquor. As a secondary reaction the newly formed cationic 
chromium may coordinate with the carboxyl radicals of collagen, producing 
a stable chrome leather. 


\s anionic chromium is not appreciably olated, it may be able to penetrate 
more easily into the inside structure of collagen. 


Of course, a stable anionic complex has the capacity to combine with hide 
without change of charge, producing a less stable leather, as in the case of 


typical anionic chrome tannage. But under the condition of coexistence of 


both anionic and cationic complexes a part of the anionic complexes may have 


a facilitating effect on the formation of the chromium-protein compound, 
regardless of the initial stability of the complex. 


SUMMARY 


lo study the signihcance of anionic chromium in chrome tanning the 
authors synthesized the compound [CrOx(H.O),|[Cr*Ox.(H.O).]|, in which 
the anionic Cr was labelled with radioactive °'Cr*. The radioactivity of the 
cationic chromium in this compound was measured after aging for one week. 
The distribution of charges and the distribution of radioactivity did not 
wholly agree. Practically no change took place in the ratio of cationic to 
anionic chromium, but a considerable part of the radioactivity was trans- 
ferred to the cationic side of the complex. 


The quantities of chromium absorbed by gelatin gels and the physical 
properties of the gels were measured after treating them with various chro- 
mium complexes, including {CrOx(H.O),|{Cr*Ox.)(H.O).]|. In the gel tanned 
with this compound both the amount of chromium combined and the physical 
properties of the gel were similar to the results obtained with the purely 
cationic chromium compound [CrOx(H.O),|ClO,. However, radioactivity 
measurements showed that 60 to 90°) of the chromium combined in the gel 
originated in the anionic part of the [CrOx(H.QO) |[Cr*Ox.(H.O), |}. 


From these inconsistent findings we conclude that the presence of anionic 
complexes may have an accelerating effect in chrome tanning. Possible 
reasons for this effect are discussed. 


ACKNOWLEDGMENT 


The authors express chanks to Dr. Y. Inouye of the University of Kyoto 
and to Dr. M. Honda of the University of Tokyo, who have kindly given 
suggestions, and to Mr. Nakazima, who kindly assisted the authors during 


the course of the studies. 








488 TANNING WITH RADIOACTIVE CHROMIUM 


REFERENCES 


1. Gustavson, K. H. Ind. Eng. Chem., 19, 81 (1927). 

2 . JALCA, 22, 125, 236 (1927 

3. Otto, G. Das Leder, 2, 1 (1952). 

t+. Wilson, J. A. The Chemistry of Leather Manufacture, 2nd ed., Vol. Il (New York 
The Chemical Catalog Co., 1929 p 687 

) Pe tri, I M ‘ ind \ J Staverman Di Cussions Faraday Soc . No. 13, 151 1953 

6. Gustavson, K. H JALCA, 47, 425 (1952); 48, 455 (1953). 


7. Stiasny, E., and K. Lochmann. Collegium, 200 (1925). 


8. Sykes, R. I J. Soc. Leather Trades’ Chemists, 38, 51 (1954). 

9. Shuttleworth, S. G. Jhid., 34, 410 (1950). 

10 JALCA, 47, 387 (1952 

11. Merrill, H. B., and J. G. Niedercorn. IJnd. Eng. Chem., 21, 252 (1929). 


12. Gustavson, K. H. JALCA, 26, 635 (1931 

13 J. Soc. Leather Trades’ Chemists, 36. 182 (1952). 

14. Kawamura, A., H. Okamura, and N. Kaneko. Japan Analyst, 4, 158 (1955). 
15. Inouye, Y., A. Kawamura, K. Wada, and H. Okamura. Jbid., 281 (1955). 


16 JALCA, 49, 678 (1954). 
17. Gustavson, K. H. JALCA, 45, 536 (1950). 
18 . Svensk Kem. Tidskr. 52, 75 (1940 
19 . J. Soc. Leather Trades’ Chemists, 39, 2 (1955). 


Received April 11, 1957. 


\ pair of gloves of Queen Elizabeth may still be seen in the Bodleian Library at Oxford 
They are reported to have been worn by her on the occasion of her visit to the University 
in 1566. These are close upon 16 ins. long, and are finished at the gauntlet with a 2 in 
fringe of gold thread The gloves themselves are of exceedingly fine white leather, beauti 
fully embroidered with a scroll-work of gold thread which covers the gauntlet and is con- 
tinued round the base of the thumb. The size of these gloves in remarkable, the middle 
finger being close upon 5 ins. long, the thumb quite 5 ins. and the width at the palm 3% ins 
—Gloves and the Glove Trade. B. Eldred Ellis. London: Sir Isaac Pitman & Sons, Ltd., 1921 


MEXICAN TANNERS MAKING QUALITY LEATHERS; TO SEND STUDENTS 
TO NEXT HIDE TRAINING COURSE 


‘Mexican tanneries are producing quality leather,’’ according to a report of Merle A. 
Delph, President of M. A. Delph Co., Inc., Indianapolis, Ind., following a visit he made to 
Mexican tanneries upon invitation of members of the Mexican tanning industry. ‘This 
leather is being produced in high colors and it is very appealing,’”” Mr. Delph said. “Cer- 
tainly the art of tanning has come a long way in Mexico in recent years. That country 
is now producing greatly improved leathers . .. . upper leathers .... particularly. They 
are outstanding. I saw some real nice red leathers. They go in for red in Mexico. I also 
witnessed the making of some splendid white leather. Most of this leather is being pro- 


duced for home consumption or for export other than to the United States.”’ 
N HA Bulletin, April 24, 1957 
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Lowell, Massachusetts 


ABSTRACT 


Basic chromium sulfate solutions containing masking agents were 
adjusted to various pH values by small additions of potassium hy- 
droxide and hydrochloric acid. After aging, the composition of the 
complexes in the solution was investigated by means of ion exchange 
techniques. From the data obtained, determination was made of the 
effect at various pH values of the ionization of the weak organic 
acids and basicity. In Part II of this investigation, chrome-tanned 
hide powder was placed in water containing masking salts and ad- 
justed to various pH values for 30 days by the addition of potassium 
hydroxide and hydrochloric acid as needed. From the analysis of 
the chrome liquor the detanning effects of various masking agents 
at different pH values were obtained. Through a correlation of 
the complex equilibria data obtained in these two investigations an 
explanation for the effects of masking agents and pH variations 
observed in practical chrome tanning is proposed. 


dann en SO SE om 
PART I 
INTRODUCTION 


The introduction of the concepts of Alfred Werner to the field of leather 
chemistry by Stiasny (1), Wilson (2), Thomas (3), and Gustavson (4) in 
the early part of the present century marked the beginning of our under- 
standing of chromium complexes and their relation to tanning processes. 
Using techniques such as precipitation points, pH values, and thermal 
stability, Stiasny investigated the ability of various anions to enter into the 
chromium complexes, thereby displacing water molecules or other ions. 

Stiasny postulated that the ability to form complexes with chromium varied 
with the anion involved and arranged the anions of interest in practical 
tanning in a series of increasing penetrating power (nitrate, chloride, sulfate, 
formate, acetate, sulfite, and oxalate). Since the time of Stiasny’s work the 
subject of basic chromium salts has received the attention of many investi- 


*Presented at the Fifty-third Annual Meeting, Lake Placid, N. Y., June 2-5, 1957 The dis 


cussion will 
be published in October 
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gators employing many different techniques. These include pH titrations, 
diffusion methods, ionic sulfate determinations, conductivity, spectro- 
photometry, polarography, and other techniques. Use of absorption methods 
has led to interesting results in the hands of several investigators. Gustavson 
3), in 1924, was the first to apply absorption methods to the study of chro- 
mium complexes by the use of permutite-type absorbers. Later these tech- 
niques were refined by Gustavson (5) and other workers (6, 7, 8) after the 
invention of exchange resins. The ion exchange resins, by means of thei 
specific absorbing properties, can be applied for the separation of the cationic, 
nonionic, and anionic complexes as well as for chemical analysis of these 
complexes by both direct and indirect methods. 

The same general technique is followed in this work that was originally 
used by Theis and his co-workers in previous studies (9). The resin* is 
saturated with the hydrogen ion by washing with a solution of strong acid. 
Upon addition of the solution containing cationic chromium complexes the 


complex reacts with the resin according to the following equation: 
R-H + [CrA, B.] ~ 2 R - [Cr A, B.] +H 


where [Cr A,B.]* is a typical cationic complex containing 4 neutral and 
negative molecules or ions. Upon treatment with a strong acid the reaction 
is reversed, and the complex is stripped from the resin. By analyzing the 
original solution and the strongly acid effluent solution containing the 
cationic complexes, the composition of the complexes absorbed can_ be 
determined. 

There are two inaccuracies which result from this technique. First, the 
absorption of the cationic complexes and the release of hydrogen ions by the 
resins change the pH of the solution, which immediately upsets the equi- 
libria of the complex ions. Second, there may be some errors resulting 
from the coabsorption of small quantities of nonionic and anionic materials. 
These errors may decrease the validity of quantitative conclusions con- 
cerning the composition of the complexes; however, the qualitative effects 
relative to the penetration of one ion or the other in a cationic complex are 


accurate within reason and allow logical conclusions to be drawn. 


PROCEDURE 


The liquor used for this study was a concentrated (15°; Cr.O;) 33°; basic 
chromium sulfate, prepared by sulfur dioxide reduction of sodium dichrom- 
ate. The various complexing materials used were recrystallized sodium 
salts of analytical grade. 

The solutions studied all contained 5°7, KCl, 1.25°7, Cr.O;, and KOH or 
HCl as needed to adjust the pH. In mixing the solutions the concentrated 


*[onac resin C-200 (activate American Cyanamid Con 








COMPLEX EQUILIBRIA IN CHROME TANNING 49] 


chromium liquor was added to a solution containing the potassium chloride. 
\ solution containing the sodium salt (formate, acetate, etc.) to give the 
concentration desired was then added, and the entire mixture was diluted 
quantitatively to yield a final concentration of 1.25°, Cr.O; and 5°) KCI. 
The solution was then divided into 8 portions of about 500 ml. each. These 
8 identical solutions were adjusted to pH values from 2.0 to 5.0 by the addi- 
tion of KOH solution or HCl as needed. The pH values of the solutions 
were readjusted every 48 hours for 30 days, thus keeping the pH near the 
desired value. 

\ static technique in treatment of resin and solution was used. One- 
hundred-gram portions of the wet resin (about 75 ml. of the resin-water 
slurry) were placed in 125-ml. Erlenmeyer flasks, and the excess water was 
decanted. Twenty-fve-ml. samples of the chrome solutions were pipetted 
into the flasks, and the flasks were shaken intermittently for 30 minutes, 
after which the resin and solution were poured into a glass tube stoppered at 
the bottom with glass wool. The resin was washed clear of unabsorbed sub- 
stances with 150 ml. of distilled water. The combination filtrate and wash 
was diluted to 250 ml. for analysis for chromium, sulfate, and the organic 
anion. 

The resin was then removed from the tube and placed in 6 N sulfuric acid 
for 48 hours, after which the resin was again placed in the tube and washed 
clear with 6 N sulfuric acid. This procedure did not in all cases remove 
100°; of the absorbed chromium, but the procedure was accepted as standard 
since much larger volumes of acid would be impractical. The resulting 
solution was diluted to 250 ml. and analyzed for chromium and the various 
organic anions. Sulfate in the complex was taken as the difference between 
the amount in the original solution and the amount found in the water- 
wash solution. The analysis of the water-wash and the acid-wash solutions 
was by standard techniques: The chromium determination was by oxida- 
tion with perchloric acid and titration with ferrous sulfate; sulfate, by 
precipitation with barium sulfate; and the organic acids, by dichromate 
oxidation except that acetate was determined by distillation as acetic acid 
and subsequent titration with potassium hydroxide solution. 


Unmasked liquors.—In order later to interpret data obtained on masked 
solutions, 33°7, basic chromium sulfate without added masking agents was 
investigated in the manner just described. Precipitation took place slowly 
at the higher pH values (4.5 and 5), but the other solutions remained clear. 
At the end of 30 days the clear solutions were treated with the exchange 
resins and analyzed in the manner described above. The results of these 
analyses are shown in Table I and Figure 1. The liquor remains predomi- 
nantly cationic over the entire pH range studied. There is a gradual decrease 
in the sulfate acidity of the complex with increasing pH values which may 
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TABLE I 


EFFECT OF pH VALUE UPON THE CATIONIC COMPLEXES 


OF 33°, BASIC CHROMIUM SULFATE 

q Sulfate 

Sample pH Cation Acidity 
1 2.0 74.5 26.6 
2 2.5 79.1 ao 4 
3 3.0 83.0 20.4 

} 3.3 87.5 maa 

5 3.6 87.7 iy. 
6 1.0 72.6 17.8 


100 


PERCENT 


7 nes Sulfate Acidity 
a 


+ 


+ 
eh 





0 
2.0 2.5 3.0 Jeo 4.0 4.5 5.0 
pH 
FIGURE 1 The effect of pH upon the cationic complexes of 33% basic chromium sulfate 


be attributed to the entering of hydroxyl groups into the complex at higher 
pH values which results in the displacement of some of the sulfate from the 


complex. With an increase in pH and basicity there is observed an increase 
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in the amount of chromium present as cationic complexes. This is due in 
part to the decrease in the sulfate acidity of the complexes at higher pH 
values. 

With an increase in pH and basicity in a chrome liquor there is also an 
increase in the size of the complexes due to olation. If the olation takes 


place without the displacement of a charged group from the complex, the 


net charge on the resulting aggregate is the sum of the charges of the com- 
plex ions involved. If one of these components is nonionic and one cationic, 
a net cationic charge results. This, by the method used in this experiment, 
results in an apparent increase in the cationic nature of the solution. The 
acid solution containing the cationic complexes gave only a slight turbidity 
upon the addition of silver nitrate, indicating negligible coordination of the 
chloride ion into the complex. The decrease in percentage of cationic chro- 
mium at the highest pH value is of questionable significance because of the 
partial precipitation that occurred. 


Formate additions.—The complexes formed by the addition of sodium 
formate to a solution of basic chromium sulfate at various pH values were 
investigated in the same manner. These solutions were handled like the 
previous series except that the solutions were 0.2 M with respect to sodium 
formate. The resulting data are given in Table II and Figure 2. From the 
inspection of this data it can be seen that the formate replaces the sulfate in 
the complex. This replacement takes place over the entire pH range studied 
but to a greater extent at pH values above 3. The fixation of relatively large 
quantities of formate at the lower pH values where there is little ionization 
of the formic acid can probably be attributed to the equilibrium between 
the chromium and the formate ion being the dominant effect rather than the 
ionization of the formic acid. At pH values above 3.5 essentially all of the 
formate is present in the ionized state (ionization constant 2.14 x 10%), 
therefore favoring further coordination. Since the pH adjustments were 


TABLE I] 


EFFECT OF pH VALUE UPON THE CATIONIC COMPLEXES 
OF 33°, BASIC CHROMIUM SULFATE IN 0.2 M SODIUM FORMATE 


Sulfate Formate Total 
Sample p ation Acidity Acidity Acidity 


a7..4 3.3 
29.0 


30.3 


1 
9 
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° 


Cationic Chromium 


PERCENT 


Total Acidity 


Formate Acidity 
Sulfate Acidity 


3.5 4.0 4.5 5.0 
pH 


Che effect of pH upon the cationic complexes of 33 basic chromiun 


( 


sulfate in the presence of sodium formate. 


made by the addition of acid and alkali, the removal of formate ion through 
the complex formation does not affect the further ionization of the formic 
acid. Two factors are evidently involved here: one, the equilibrium between 
the formate ion and the chromium; the other, the ionization of formic acid 
at various pH values. The general rise in the cationic complexes can be 
attributed to olation as in the previous series. 


Acetate additions.—Acetate has a greater tendency than formate to 
form complexes with chromium. A series of liquors similar to that used for 
sodium formate studies was made using sodium acetate. The solutions were 
treated in the same manner and analyzed by means of the exchange resin 
techniques outlined above. The data obtained in this series are presented 
in Table Ill and Figure 3. With increased pH values there is an increased 
formation of chromium acetate complexes with the displacement of sulfate. 
This occurs in a manner similar to the sodium formate solutions but to a 
greater extent. Here again we observe that even at the lower pH values a 


relatively high fixation of acetate in the chrome complex occurs. Acetic acid, 
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TABLE III 


EFFECT OF pH VALUE UPON THE CATIONIC COMPLEXES 
OF 33% BASIC CHROMIUM SULFATE IN 0.2 M SODIUM ACETATE 





Cationic Chromium 


PERCENT 


Total Acidity 





Acetate Acidity 
— [Sulfate Aciaity | | Sulfate Acidity | 


a ne retin 
3.0 3.9 4.0 4.5 5.0 
pH 


effect of pH upon the cationic complexes of 33° ¢ basic chromium 
sulfate in the presence of sodium acetate. 


with an ionization constant of 1.8 X 10°, becomes ionized at higher pH values 
than formic acid, resulting in an increase in acetate 1on concentration at the 
higher pH value studied. Quantitative interpretation of the data in terms 
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of ionization constants would probably not be valid because of the compli- 
cated nature of the system. The percent of cationic complexes remains 
approximately constant, indicating that olation in this case may have taken 


place to a somewhat lesser extent than in the previous two series. 


Oxalate additions.—It is well known that oxalate will form very stable 
complexes with chromium. The investigation conducted on oxalate com- 


plexes was made in the same manner as the previous two sets. The solutions 


TABLE IV 


EFFECT OF pH VALUE UPON THE CATIONIC COMPLEXES 
OF 33% BASIC CHROMIUM SULFATE IN 0.1 M SODIUM OXALATE 


Sulfate Oxalate Total 


Acidity Acidity Acidity 
12 
17 
12 
11 
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The effect of pH upon the cationic complexes of 33°) basic chromium 


ti 


sulfate in the presence of sodium oxalate 
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were made 0.1 M in sodium oxalate rather than 0.2 M because the oxalate is a 
dibasic acid. The data obtained from this series are given in Table IV and 
Figure 4. The great tendency for the formation of chromium oxalate com- 
plexes is evidenced by the uniformly high oxalate acidity throughout the 
pH range. There is a decrease in the sulfate acidity with increasing pH. 
These two factors are related. The oxalate, having an ionization constant 
of 3.8 * 10°, is a relatively strong acid, and therefore its ionization is not as 
greatly affected over the pH range studied as the previous two acids. The 
oxalate and the sulfate must, therefore, compete with the hydroxyl ion for 
coordinate position. With increasing pH values the hydroxyl ion gains the 
advantage, and there is a displacement of the oxalate and sulfate resulting 
in a decrease in the total acidity. 

The increase in cationic complexes can be attributed to olation effects, 
and its ultimate decrease would be due to the negative charges added by the 
hydroxyl ions. 


SUMMARY 


The investigation of the complex formation of various masked chrome 
liquors at different pH values has been conducted under different pH condi- 
tions using ion exchange resin techniques. The data have been presented 
to show the composition of the resulting cationic complexes. In all cases the 
organic anion was found to replace the sulfate over the entire pH range 
studied. In the case of weak organic acids complex formation was favored at 
pH values where greater ionization of the weak acid occurred. Degree of 
penetration of weak organic acids into chromium complexes is related more 
to the nature of the organic acid than to its degree of ionization. Penetration 
of oxalate into the chrome complex is relatively unaffected by pH changes 
over the range studied. At higher pH values the increased penetration of 


hydroxyl groups into the complex can, through olation, cause an apparent 


increase in the cationic nature of the chromium complexes. 


PART II 


INTRODUCTION 


In Part I the effect of various masking agents on complex formation at 
various pH values was investigated. In this part the formation of these 
complex ions in the presence of hide substance will be considered. 

One concept has appeared almost universally among the later theories of 
chrome tannage: the concept of the formation of a chromium protein com- 
plex through the free carboxyl ions of the protein. For the sake of simplicity 
we shall consider chrome tanning to be the reaction of the carboxyl ions of 
the protein in the formation of a complex. We may, therefore, consider 
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chrome tannage to be simply complex formation similar to complex forma- 
tion with masking agents. This is not to imply that the coordination of the 
carboxyl ions of the protein is the only significant factor to be considered in 
chrome tanning, but it is believed to be one of the most significant and worthy 
of our consideration. 

If a reaction has taken place between the chromium and the protein, the 
chromium is no longer in solution. The chromium-protein complex can be 
easily removed as a tanned hide powder rather than by resorting to the use 
of exchange resins as is necessary with soluble complex ions. We should be 
able to approach chromium-protein complex equilibria at various pH values 
from either direction; that is, we can use for our studies either a tanning or 
a detanning effect. In this investigation a detanning effect was used. 

From a practical standpoint we know that substances forming stable 
complexes when used as masking agents in chrome tanning reduce the fixa- 
tion of the chromium in the leather. This can be explained best by assuming 
that the complexes have decreased tanning properties because they are so 
stable as to prevent the penetration of the protein carboxyl ion into the 
complex. Thus we can consider the hide substance itself as a complexing 
agent. The hide substance can replace those substances having less coordi- 
nating power than the hide protein and be replaced by those materials which 
form still more stable complexes. This may be an oversimplified explanation 
in that several groups may be coordinated simultaneously, with possible ef- 
fects on one another. We would expect also that the degree of complex 
formation between the chromium and the hide substance would depend upon 
the reactive groups of the protein available at that particular pH value. The 
tendency of the hide protein, being a weak organic acid, toward complex 
formation should be a function of pH similar to that observed in the exchange 
resin studies of sodium formate and sodium acetate given in the first part of 
this paper. Through study of the relationship between complex formation 
of chromium with hide substance and masking agents, we should be able to 
observe the relative stability of the chromium-protein complex under various 


conditions. 


PROCEDURE 


One hundred grams of American Standard Hide Powder were tanned fot 
2 weeks in 2000 ml. of solution containing 5°; KCl and 1°, Cr.O; (a sulfur 


dioxide-reduced chrome liquor, 33°%, basic) without adjustment of pH. 


Final pH of this tannage was 3.3. After tanning, the hide powder was 
filtered on a Buchner funnel, weighed quickly, and then placed in a stoppered 
jar for future use. 

Nine bottles were prepared, each containing 90 ml. of 5°7 KCI solution. 
Portions of moist tanned hide powder corresponding to 4.5 g. of the original 


hide powder were weighed and placed in these solutions. These solutions 
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TABLE V 
EFFECT OF pH WITHOUT ADDED MASKING AGENTS 


Final % CreOs % SOx Cr fixed* SO, fixed? SO,4/Cr Cr ratio** 
pH in liquor in liquor fixed t 


2 0.0240 0 
6 0.0188 0 
0.0099 0 
0.0082 0 
0.0064 0 
0.0053 0 
0.0047 0 
0.0040 0 
0.0012 0 
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FIGURE 5.—The percent of total Cr present fixed by hide powder. 
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TABLE VI 
SODIUM FORMATE SERIES 
Solution 0.1 M in Sodium Format 


% CreOg3 "% SOz Cr fixed* SO, fixe 
in liquor in liquor 


1470 1650 1.148 
1260 1648 1.378 
6020 1722 ? O02 
0623 1740 1.980 
0340 1782 
0318 1832 
48 0139 1848 
O8 0033 1820 
48 0044 1920 


wwe Ww 


0906 
Q915 
OS15 


OS40 


mone ww 
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6.0 0590 
*Meq. Cr fixed per gram hide substance 
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FIGURE 6.—The ratio of sulfate to chromium fixed by hide powder (Meq SO, /Meq Cr) 
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TABLE VII 


SODIUM ACETATE SERIES 


Solution 0.1 M to Sodium Acetate 


SO, fixed? SO,4/Cr Cr ratio** 
fixed} 


326 
1780 247 
1543 332 148 
1310 5 2 128 
1104 071 
Q908 070 
0675 076 
0454 : 010 
0195 2 0056 


ide substance 
e substance 
y meq. Cr fixed 
le substance to meq. Cr per ml 


Tr gram hide 


were then adjusted to the desired pH values. The bottles were shaken in 
tumbling fashion for 30 days with daily adjustment for pH by the addition 
of potassium hydroxide or hydrochloric acid as needed. At the end of this 


time the hide powder was removed on a Buchner funnel, and the liquor was 


analyzed. Since the tanned hide powder used contained a known amount 
of chromium, sulfate, hide substance, and water, the amount of chromium and 
sulfate fixed by the hide powder could be calculated from the liquor data. 
\ correction was applied for the dilution effects. 

The above procedure was repeated using solutions which were 0.1 M with 
respect to sodium formate in one series and 0.1 M with respect to sodium ace- 
tate in another series. These data are given in Tables V through VII and 
Figures 5 through 7. 

The effect of pH without added masking agents.—In the pH series 
without additional masking salt it is apparent that over the entire pH 
range there is a uniformly high fixation of the chromium by the hide powder. 
Increasing pH values result in only a slight decrease in the ratio between the 
sulfate fixed and the chromium fixed by the hide powder. The lack of loss of 
chromium by the hide powder even at pH 2 can be attributed to the same 
phenomena by which chrome formate complexes can exist at pH values where 
there is very little ionization of the formic acids. Thus, two factors are again 
evident: the complex formation between the chromium and the ionized 
carboxyl group, and the ionization of the weak acid carboxyl group. As with 
chromium formate complexes, the first effect is dominant. The slight de- 
crease of the sulfate fixed by the hide powder at higher pH values, as in- 
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FIGURE 7.—The ratio of Cr on the hide powder (Meg /g) to Cr in solution (Meq /ml) X 100 


dicated here, may be due to several effects: the increase in basicity of the 
complex with increased pH, the removal of protein-bound sulfate at higher 
pH values, or the displacement of the sulfate from the complex by protein- 
acid groups. The curve showing the chromium ratio (the ratio of millequiva- 
lents of chromium fixed per gram to the millequivalents of chromium per ml. 
in the solution) rises very rapidly, particularly around pH 3.5 in keeping with 
practical tanning observations. 
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Sodium formate series.—In this series the effects of the formate in the 
system are evident to a great degree. There 1s a marked decrease in the 
hxation of the chromium at the lower pH values. There is also a decrease 
in the sulfate acidity of the chrome complex in the hide at the higher pH 
values. Here we can observe some of the same effects which were observed 
in formate-masked liquors 'n our previous study by ion exchange techniques. 

Formate, in addition to sulfate and hydroxyl ions, can also compete with 
the carboxyl group of the hide protein for position in the chromium complex. 
lhe formate has been able to displace the protein particularly well at the low 
pH values. As the pH ts brought above 4 there is a rapid rise in the ratio of 
the chromium fixed by the hide substance to the chromium remaining in 
solution. This indicates that at the higher pH values the hide protein gains 
an advantage in complexing power over that of the formate ion. This is also 
indicative of the need for tanning to higher pH values in formate tannage 
compared with unmasked liquors. Or, to put it another way, the hide pro- 
tein-chromium complex is sufficiently stable at the higher pH values to pre- 
vent the detanning action of the formate ion. 


Sodium acetate series.—In this series the same effects observed in the 
sodium formate series are present, but accentuated. The fixation of the 
chromium by the hide protein is decreased over the entire series, particularly 
at the lower pH values. With an increase in pH values there is more drastic 
displacement of the sulfate. The ratio between the chromium fixed by the 
hide substance to the chromium remaining jn solution is considerably lower 
over the entire pH range than that obtained in either of the previous series. 
In confirmation of practical tanning observations, the use of sodium acetate 
results in a more stable complex than the protein-chromium complex over 
the entire practical pH range, and therefore little if any practical use has 
been made of acetates as masking agents. Although the hide protein may 
gain a relative advantage over the acetate at the higher pH value, there is 
an approach to the precipitation point at which no practical tanning can 
occur. 


SUMMARY 


The problem of the effect of masking salts in chrome tanning has been ap- 
proached from the study of complex equilibria and solutions by means of 


ion exchange techniques and the study of detanning effects at various pH 
values. The following conclusions are drawn: 

1. There is a competition between the protein carboxyl group, the sulfate, 
and the masking agent for coordinate positions in the chromium complex. 

2. Coordination of weak organic anions, including hide carboxyl groups, 
may take place to a relatively large extent even in pH ranges where little 
ionization occurs. Increasing pH increases the coordination of weak acid 
anion masking agents. 





COMPLEX EQUILIBRIA IN CHROME TANNING 


3. The coordination of hide protein carboxyl groups is effected by pH 
changes to a greater extent than the coordination of the weak acid anions 


or formate and acetate. Substances forming complexes of great stability 


can effectively decrease tanning afhinity regardless of the pH values used. 
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AMI FOUNDATION ADVOCATES FURTHER EXPLORATION OF AGENTS 
OTHER THAN SALT FOR PRESERVATION OF HIDES 


Important hide research by American Meat Institute Foundation raises the question 
as to the efficiency of salt as a curing agent. Asa result, AMI Foundation advocates that 
research on agents for preserving hides other than salt, is desirable since such research 
could prove ce onomic al and more ettec tive 

rhe overall objective of this research is to develop protein constituents that might 
uncover new uses for hides. 

his latest research has revealed that salt is not the ideal preserving or dehydrating 
agent. It is implied that there may be simpler and more effective ways of preserving 
hides other than with salt and AMI Foundation suggests that some recent bacteriocidal 
agents be investigated (either with conventionally produced hides or pre-trimmed and 
defleshed hides that have been thoroughly washed. 


lhe three primary functions of salt on brine curing are 


1. To remove non-leather-making proteins 
2. To preserve the hide 


3 [lo remove water 


Research has revealed that a brine-cured sample showed that only 22.1°% of the globular 
proteins had been removed and that a salt cured sample disclosed that only 15.6% had 
been removed. Therefore, the effect of salt curing in removing non-leather making pro 
teins is limited. This discovery, in view of assumptions based on traditional utilization of 
the salt hide curing process, was not expected. 

— National Hide Association Bulletin, April 9, 1957. 
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A SHEEPSKIN DEFECT: “SUMMER 
BLEEDING” DISEASE 


J. J. Tancous, W. T. Roppy, ano F. O’FLanerty 


Department of Basic Science in Tanning Research 
Tanners’ Council Research Laboratory 


University of Cincinnati 


Recently there was a very unusual condition in a pickled sheepskin sub- 
mitted to the laboratory for identification. The lesions consisted of some 
small irregular scars and a few vesicle-like swellings in the neck and shoulder 
areas of the skin (Figure 1). In this illustration the arrow marked ‘‘1”’ 
points to an area which represents a vesicle-like swelling, which is known as 
a bloody nodule, and the arrows marked “2” point to areas which show the 
scars that form when the lesions heal. This condition is encountered in for- 


eign countries in both cattle hides and sheepskins; natively, it is referred to 


as “summer bleeding”. It has been described by Kral and Novak (1). 


FIGURE 1.—Grain surface of a pickled sheepskin showing a bloody nodule (1) and 
scars (2) caused by “summer bleeding”’’ disease. The nodule and scars are twice their 
natural size. 


The lesions in the skin generally occur during the spring and summer; the 
wounds heal and the condition disappears in the winter. The parasite, a 
type of nematode classified as Elaeophora Schneideri, migrates from the 
muscles of the animal through the subcutaneous tissues and enters the skin 
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for the purpose of laying eggs. When this happens, there is subcutaneous 
bleeding, and a bloody nodule forms (Figure 2). This illustration is a cross- 


sectional view of the nodule; the dark area in the center of the section shows 


the presence of eggs and blood. Rupturing of the nodule causes the blood to 


come to the surface of the skin, and because this occurs in the summer the 


FIGURE 2.—Cross section through a bloody nodule which contains the eggs of the nema- 
tode responsible for the disease 


FIGURE 3.—Cross section through the scar tissue which forms after the lesion heals 
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name “summer bleeding” was ascribed to the condition. The mature worms 
are thought to retreat into the dee p parts of the skin; the eggs are discharged 
from the wounds, and flies swarming around the wounds act as intermediate 
hosts for spreading the disease. The compl te life cycle of the parasite, how- 
ever, is not precisely known. The disease usually recurs annually for 3 to 
+ years, and then possibly an immunity develops. 

When a wound heals, scar tissue forms (Figure 3). This is a cross-sectional 
VIEW showing that the scarihed area 1S dee p in the skin tissue. 

The worms, or nematodes, cause definite damage in leather. The bloody 
nodules are located in the corium of the skin, extending through to the epi- 


dermis, and the scar tissues are also deep-seated. The defect in the sheep- 


skin studied consisted of a few small nodules about 2 mm. in size and many 
scars from healed lesions. The damage, whether in nodular form or as a 
scar, is evident in full-grain leather and cannot be eliminated even in suede 


leather due to this deep involvement of the tissues. 


REFERENCE 


Dermat y (Philadelphia: B. Lippincott 


Received May 29, 1957. 


For several centuries the art of decorating leather remained the specialty of Spain. The 
word ‘‘cordwainer,”’ derived from Cordova, is a witness of this monopoly by the Peninsula 
of everything connected with leather-work, apart from the modelled and stamped leathers, 
introduced into Venice from the East 


The Decoration of Leather Maude Nathan 1 l Archibald Constabk & Co., Led., 


1905. 


Although it is certain that the process of vegetable tanning is exceedingly ancient, it 
is almost as certain that this was not the most primitive method, and that the curing of 
skins by smoke, by treatment with oils and fats, and by merely sun-drving, are methods 
even more ancient . . . The manufacture of ‘‘tawed”’ or alumed leather was introduced 
ata mut h later date than the veget ible tannages, ind was fora conside rable period con 
fined to a few localities in which the tawing materials were readily obtainable. 

The Manufacture of Leathe Hugh Garner Bennett. New York: D. Van Nostrand 

Company, 1910 
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SOME ECONOMIC ASPECTS OF GRUB CONTROL* 
Frep O’ FLAHERTY 


Tanne rs’ Counc il Research Laboratory 
Cincinnati, Ohio 


Grub infestation in cattle has, in the past, been estimated as having caused 
a 100-million-dollar economic loss. Since records indicate that this parasitic 
disease is increasing, more recent estimates double the dollar loss and _ place 
it at 200 million dollars. This loss is primarily borne by the meatpacking 
and tanning industries. 

\ brief résumé of the life cycle of this parasite may help one to better 
appreciate the loss and to understand the complexity of eradication. 

The grub is the larval stage of the heel fly, Hypoderma lineatum or I]ypo- 
derma bovis. Grubs are found in the cattle of every state in the United 
States as well as in Canada and Mexico. 

The fly, which is about the size of the common housefly, lays eggs on the 
hair of cattle. The fly season varies with the climate, being earlier in the 
south and later in the north. 

The eggs hatch, producing almost microscopic larvae which then penetrate 
the skin by way of the hair follicles; they pass to the flesh and there travel 
about in the animal for some months, during which metamorphosis occurs 
several times. The final stage arrives in the region of the back under the 
hide where they live for a number of months before making their exit and 
dropping to the ground. It is during these latter months that much of the 
damage is done to the meat and the hide. 

When the mature larvae fall to the earth, they pupate and the flies emerge. 
The new life cycle is begun once more. 

Each fly lays as many as 800 eggs before it dies. The time from laying 
eggs to the exit of the grub is 11 months—the entire life cycle being on an 
annual schedule. 


There have been many materials reported which can be effective in killing 
the grub, mainly in the latter stages in the animal hide. 


Derris powder, with its rotenone active principle, when applied to the 


larva in the hide, has proven very effective in killing the grub, but the damage 
has already been done to the meat and the hide. 

Phenothiazine has been used in Europe and in the United States both 
alone and in combination with other chemicals. The results reported have 
been mixed, with no positive proof of its efficiency. 


*Presented at the Fifty-third Annual Meeting of the 
New York, June 2-5, 1957 ed ssion will be 
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If phenothiazine were to be made a uniformly effective larvacide, it would 
be very economical to use. It is fed with salt regularly. It is well estab- 
lished as an effective vermifuge destroying all varieties of roundworms in 
the intestinal tract; thus it would serve a double purpose. It is hoped that 
the proper form of phenothiazine can be found and a successful technique 
established. 

More recently (1956) several organic phosphate compounds have been 
evaluated, and their efficiency has been demonstrated. 

One such compound is Dow ET-57-(0,0-dimethyl-o-trichlorophenyl phos- 
phorothioate). When administered orally in a dosage of 1.6 oz. per 1,000 
lb. of animal weight, it has been highly effective in destroying grub larvae in 
the earlier stages and before they do any material damage to either the 
meat or hide. 

(nother compound of similar structure, Bayer’s 21/199, which can be 
used as a spray, has also proven very effective. It is not known how this 
material gets to the larvae, but there is evidence that it can be absorbed by 
the skin. 

The important fact about the organic phosphorus compounds is their 
ability to destroy the larvae in their early stages. This means that the 
life cycle is broken and the larvae destroyed before they do any material 
damage to the meat or the hide. 

This then brings us to the economic aspect of the treatment. It is esti- 
mated that grub infestation costs the tanning industry alone more than 100 
million dollars; the meat industry suffers an equal loss. 

During the past ten years that the Hide Bureau of the Tanners’ Council 
has kept records on the number of grubby hides received, there has been a 
gradual increase. It is more likely that the total economic losses suffered in 
consequence to grub infestation may be nearly a half-billion dollars. 

This gigantic loss begins on the farm or range. During the fly season the 
cattle become wild with fright. The Department of Agriculture has listed 
the following effects: 


(a) Reduction in milk yield and poor gains due to worry and interference 
with grazing. The reduction in milk has been estimated at 10 to 25 per cent. 


b) Loss in time due to difficulty in handling range cattle; it becomes 
difficult and sometimes impossible to move such cattle during the daytime. 


c) Physical injury to animals due to their frantic action. Animals have 
become mired in bogs and run off cliffs during such periods. 

d) After the larvae have entered the cattle, further losses begin. 

Grub-infested cattle are unthrifty. Factual data are wanting on this as- 
pect, but in an experimental lot there was a difference of 34 lb. gain in grub- 


free cattle versus an infested group. ‘This loss occurred in one feeding season. 
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In dairy herds where daily records are maintained, the reduction in milk 
vield is most definite. A typical example was a good milker who gave an 
increase of 10 lb. of milk per day a few days after some 80 grubs had been 
removed. 


\t the packing house the damage to meat with its reduction in value of a 
trimmed side represents as much as $8.00 per head loss. It has been reported 
by Livestock Conservation that the meat loss averages $1.25 per head. Part 


of this cost is due to the most expensive cuts of meat being involved. 


Hides, which are our main concern, undergo a most serious damage, and 
while the tanner suffers it most directly, it is reflected to every person who 
wears or uses leather. 


The problem then resolves itself in, Who is to pay for such treatment and 
can it be expected to be repaid? It is the animal-husbandry man who must 
treat the cattle and do so about one month after the fly season is over for 
his respective area. It may be necessary to give two treatments if the full 
benefit is to be obtained. Then unless all persons in an area treat their ani- 
mals, the benefit will be minimized. If cattle within a few miles are not 
treated and are grub-infested, there is every possibility that the grub-treated 
cattle may become infested too when the grubs of the untreated group be- 
come flies; therefore the treatment should be repeated each season. 


Since we have never had any compulsory legislation on animal treatment, 


there is no guarantee that all cattle owners will treat their animals, especially 


if it is not factually established that the cost of treatment will pay the live- 
stock owner a proft for his work. 


It now remains for the economics of grub treatment in cattle to be estab- 
lished. The U. S. Department of Agriculture is the best organization to do 
this, and it is hoped that all industries concerned will urge that it make a 
factual evaluation of treating cattle for grub. With such information it 
would then be possible through education to eliminate the very serious eco- 


nomic loss now on the increase. 


Received June 4, 1957. 
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Brief Biographies of Our Contributors 


Dr. AkiRA KAWAMURA was graduated from Kyoto Imperial University, 
Department of Agricultural Chemistry, Kyoto, Japan, in 1943. He was 
appointed Associate Professor of Agricultural Chemistry of Tokyo Noko 
Daigaku (Tokyo University of Agriculture and Technology), Fuchu, Tokyo, 
in 1950 and has studied on various chemical problems there, especially on 
analyses of chromium complexes. He was awarded a Ph. D. degree by Kyoto 
University—his thesis was “Studies on Chrome Tanning’—and was pro- 
moted this year to Professor of Agricultural Chemistry of Tokyo Noko 
Daigaku. He became an active member of ALCA in 1956 and now is a di- 
rector of the Japanese Association of Leather Technology. 


Dr. Frep O’FLAHERTY—See the October, 1956, Journal. 


Witiram T. Roppy—See the March Journal for the biography of this 1957 
Alsop Award Winner. 


Mrs. JEAN Jacoss Tancous—See the July, 1956, Journal. 


Dr. Tuomas C. THorstENseEN received his B.S. degree from the University 
of Minnesota and then served as chemist for the S. B. Foot Tanning Co. in 
Red Wing, Minnesota. After duty as shipboard engineering officer in the 
U. S. Navy during World War II he received his M.S. and Ph.D. from Le- 
high University where he also acted as postdoctorate research associate un- 
der the late E. R. Theis. He then worked with the J. >. Young Co. of Balti- 
more, Maryland, as a research chemist on the development of synthetic 
tanning agents. At present he is director of the Tanners’ Council Beamhouse 
Research Project at the Research Foundation of the Lowell Technological 
Institute. He has been an active member of ALCA since 1946 and is now 
chairman of the Raw Stock Evaluation Committee and Associate Editor 
of this Journal. 


Keizo Wana was graduated from Tokyo Noko Daigaku (Tokyo University 


of Agriculture and Technology), Department of Agricultural Chemistry, 
Fuchu, Tokyo, in 1949 and was appointed as an Instructor of Agricultural 
Chemistry there in 1953. Since 1949 he has studied with Dr. A. Kawamura 
mainly on the relations between chromium complexes and ion exchange 
resins. He is a Lecturer of Keisen Women’s College, Kokubunzi, Tokyo, and 
a member of the Japanese Association of Leather Technology. 
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Proceedings, Reports, Notices, and News 
of the 
AMERICAN LEATHER CHEMISTS ASSOCIATION 


OFFICERS 


President—E. B. Tuorstensen, S. B. Foot Tanning Company, 
Red Wing, Minnesota 


President-Elect—MirtH Magser, United Shoe  Secretary-Treasurer—F rep O’FLAnERTY, De- 
Machinery Corporation, Research Di- partment of Leather Research, University 


vision, Beverly, Massachusetts of Cincinnati, Cincinnati 21, Ohio 
Couneil 
Rosert Stussines, Division of Leather 


Technology, Lehigh University, Beth- 
lehem, Pennsylvania 


E. D. Compton, Eagle-Ottawa Leather Com- 
pany, Grand Haven, Michigan 


Rosert G. WELDON, Seton Leather Company: 


E. Dante Lorp, J. S. Barnet and Sons, Lynn, 
Newark 4, New Jersey 


Massachusetts 


FRANK Zetssic, International Products Corporation, 
Staten Island, New York 


PAST PRESIDENTS OF THE A.L.C.A 


G. A. Kerr, W.H. Tras, H.C. Resp, J. H. Yocum, F. H. Smauty, H. T. Witson, J. H. Russext, 
F. P. Vercu, W. K. Atsop, L. E. Levi, C. R. Operretyt, R. W. Grirritru, C. C. Smoor, ITI, 
J. S. Rogers, Lioyp Batperston, J. A. Witson, R. W. Frey, G. D. McLauGuHun, Frep 
O’Fianerty, A. C. OrtHMANN, H. B. Merrityt, V. J. Muesnex, J. H. Hicupercer, Dean 
Wiiurams, T. F. Opertanper, A. H. Winuerm, R. M. Koprpennoerer, H. G. Tur ey, 


E. S. Fimn 


SECRETARY’S NOTICE 


\ number of members have inquired whether it is possible to purchase 
glasses like those distributed at the banquet. These glasses can be purchased 
in sets of 8 for $7.95, if enough orders are placed. Any member who wishes 
to purchase one or more sets of 8 glasses at $7.95 per set please advise the 


ALCA secretary prior to October 1. 
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esy the Leather Manufacturer 


ABSTRACTERS MEET AT LAKE PLACID 


Left to right: R. H. Twining, H. R. Wilson, I. D. Clarke, R. M. Lollar, H. Krakowski, 
J. M. Cassel, J. F. Wagoner, J. H. Highberger, T. D. Braunschweig, H. B. Merrill. 


REPORT OF THE COORDINATOR OF TECHNICAL 
COM MITTEES* 


COMMITTEE ORGANIZATION AND MEMBERSHIP 


Vegetable Leathers: Arthur N. Kay, Chairman, R. G. Ashcraft, I. D. 
Clarke, S. Dahl, G. V. Downing, H. R. Miller, Jr., G. W. Schultz, J. F. 


Wagoner. 


Tannin Analysis: Edward R. Rayfield, Chairman, R. B. Barnwell, M. 
Baum, T. Blair, I. D. Clarke (nonvoting), J. H. Davis, G. V. Downing, Ed- 


*Submitted to the ALCA Council May 16, 1957 
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ward Facer, J. Jany, F. P. Luvisi, F. F. Marshall, R. L. Moore, Harold 
Nordstrom, L. Sheard, G. W. Stanberry, C. G. Telander (nonvoting), J. F. 
Wagoner, ]. W. Wolfe (nonvoting). Subcommittee on Determination 
of Lignosulfonates: S. Dahl, Chairman; Subcommittee on Nontan- 
nins in Lignosulfonates: F. F. Marshall, Chairman; Subcommittee 
on Waring Blender: J. F. Wagoner, Chairman. 


Hide Powder: I. D. Clarke, Chairman, Guido E. Daub, G. V. Downing, 
A. N. Kay, F. F. Marshall (nonvoting), G. W. Schultz. 


Industrial Wastes: |. F. Wagoner, Chairman, G. A. Butz, W. C. Curtin, 
B. A. Grota, Jr., J. W. Harnly, M. M. Luckens, E. E. Presley, E. H. Stein, 


J. E. Tarman. 


Mineral-tanned Leathers: N. C. Benrud, Chairman, R. S. Adams, 
Fred O'Flaherty, Tom S. Perrin, Ludwig Seligsberger, Robert Stubbings, 
Titus Weaver, Jesse Wendkos. Subcommittee on Determination 
of Zirconium in Leather: J. Wendkos, Chairman, L. Seligsberger, 
R. Stubbings. 


Physical and Mechanical Properties: FE. D. Compton, Chairman, 
J. R. Kanagy, W. T. Roddy, J. S. Rogers, and the chairmen of the following 
subcommittee and sections of the ALCA-ASTM Joint Committee on Phy- 
sical Testing: R. G. Ashcraft (Subcom. 3, Sec. 4, Effect of Water), M. Bald- 
win (Subcom. 4, Research), G. A. Butz (Subcom. 3, General Physical Test- 
ing), A. N. Compton (Subcom. 3, Sec. 7, Mechanical Leathers), A. N. Kay 
Subcom. 3, Sec. 10, Miscellaneous Physical Properties), R. M. Lollar (Sub- 
com. 1, Nomenclature, Definitions and Applicability), C. W. Mann (Subcom. 
2, Sampling and Conditioning for Physical Tests), J. Naghski (Subcom. 3, 
Sec. 2, Physical Dimensions), R. Stubbings (Subcom. 3, Sec. 5, Surface 


Characteristics), R. Young (Subcom. 3, Sec. 3, Tensile Properties). 


Preparatory and Posttanning Processes: W. T. Roddy, Chairman. 
Subcommittee on Fats and Oils: Merrill Leach, Chairman, C. A. Blair, 
Ben A. Grota, Jr., V. Mattei, C. M. Morrison, Clinton E. Retzsch, T. Weaver. 


Standards and Specifications: Carl G. Telander, Chairman, R. G. 
Ashcraft, M. H. Battles, Sverre Dahl, Ben A. Grota, Jr., Arthur N. Kay, 
Kenneth H. Knight, Robert M. Lollar, Charles W. Mann, E. E. Presley, 
R. L. Young. 


Leather Finishes: Bernard Roll, Chairman, A. G. Fleisch, C. Paul 
McKee, Robert W. Osborne, Allen Phillips, Elwood Presley, Robert Shaw, 
Titus Weaver, Robert Welch, C. David Wilson. 
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Evaluation of Raw Stock: T. C. Thorstensen, Chairman, M. H. Battles, 
George Butz, F. L. DeBeukelaer, John Highberger, Jerome Jansing, R. I. 
Miller, E. J. Strandine, Robert Stubbings, C. David Wilson. 


Mechanical Leathers Committee: H. V. Krakowski, Chairman, 
Arnold P. Barth, William Conn, James M. Thornton, Jack H. Van Sciver. 


Representatives on International Commissions: //ide Powder, Ira 
D. Clarke; Leather Analysis, Chemical, Carl G. Telander; Tannin Analysis, 
\. N. Kay; Physical Tests, E. D. Compton; Dyestuffs and Dyed Leather, 
Bernard Roll. 


\t the meeting in January, Council voted to publish sheets for insertion 
in the methods book which will give the present status of our methods and 
all the changes which have been made in them since they were published. 

The manuscript for such sheets has been prepared and checked by the 
various committee chairmen and is attached to this report. 

There are two ways in which these sheets can be printed: 


1. Separate sheets on white paper in which the up-to-date methods are 


tabulated as to status, and other sheets on which the required changes for 


each method are printed. These sheets could be placed in the methods book- 
let as a sort of separate section. 

2. The status of each method and the required changes can be printed 
on colored gummed paper which is perforated so that each change can be 
torn from the sheet and pasted in the proper place in the methods book. 


Council should decide which method of printing should be used. 


Because so many changes were required in the methods of the B series, 
Council ordered that these methods should be reprinted, but that each re- 
printed method should carry the same number it now carries in the methods 
book. This is contrary to the recommendation of the Vegetable Leathers 
Committee which suggested that the first four B methods be renumbered. 
The reason for Council’s action on this matter was that the methods of B 
series are referred to in a great many of the B series and other methods, and 
it was felt that renumbering would make a large number of changes which 
would not be necessary if the present numbers were retained. This ts not 
true. Once the B methods are corrected, there remains only one other change, 
i.e., in Method D5 - 4.1, to be made. The objection to renumbering is there- 
fore not valid, and it is suggested that Council’s action be rescinded and the 
numbering system recommended by the committee be adopted. 

The Method J40, Sampling of Tannery Chemicals, was approved by 
Council and ordered published as a Provisional Method. This has been held 
up so it could be sent to the printer with the methods changes. 
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At the meeting in January, the question was raised as to whether or not the 
Association should pay for some clerical assistance in doing the statistical 
work required in evaluating our methods and establishing sampling pro- 
cedures. It was suggested that the writer prepare a more detailed statement 
of what he had in mind. Since that meeting two members of the Association 
have submitted suggested plans for improving our methods. These are in 
addition to the simple suggestion which was received trom Dr. O'Flaherty 
last fall. Both plans are essentially the same. They consist in general of 
having the Association appropriate a sum of money to 


Carry out a survey of leather producers and users to determine 
a) what failures in leather products commonly occur; 
b) what tests are used to determine these failures; and 
whether existing test methods are considered satisfactory for spot- 
ting such failures in advance, etc. 
2. Conduct a general survey of consumers and producers to determine 
how much they use and have faith in our present test methods. 


" : ; ; , 

3. Conduct a general survey of procedures for sampling and evaluation 
of data which are used by consumers and producers to determine the prop- 
erties of leather. 


The writer cannot agree that such a survey should be financed by the 
Association. It seems that such things should be done either formally or 
informally by our present committees. If such a survey were made, the chief 
source of information would be our committee membership. 


The plans which were presented indicate to the writer that if the Associa- 
tion starts the practice of giving substantial financial assistance to com- 
mittees for even the most definite and simple purposes, there will be requests 
for aid for a growing number of things, all good and worthwhile, which could 
put a substantial burden on the Association. 


The writer requests that the suggestion of giving extra financial aid to a 
sampling and evaluation committee be given no further consideration and 
that the whole matter be dropped. 


M. MAESER 
President-Elect 
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MINUTES OF THE VEGETABLE LEATHERS 
COMMITTEE MEETING 


Lake Plac id, N. r. 


7 une a 1957 


The committee met at 3:10 p.m. Mr. Kay reported that the final revision 
of the B Methods was in Mr. Maeser’s hands and would, he hoped, meet 
with Council’s approval. All methods except B3 (Moisture) and B4 (Solvent 
Extract) had been recommended for adoption as official. With work still 
under way on B3 and B4, these two were recommended for retention as 
provisional. 

Mr. Maeser had been asked for a clarification of par. 2.2 of Methods B8 
Water Solubles) and B20 (pH). It was agreed that the first part of the 
paragraph be changed to read: “If the leather contains more than 8°% of 
material extractable by petroleum ether 

The committee then discussed the problems facing Mr. Blair’s Subcom- 
mittee on Moisture and Solvent Extract. In the case of moisture it is felt 
that the problem is largely one of definition, as indicated by Dr. Lollar’s 
preliminary data, because of the equilibrium existing between free water, 
bound water, and water of constitution; hence, any end point will, of neces- 
sity, be arbitrary. Messrs. Lollar, Blair, and Kay are to look into the possi- 
bility of defining an acceptable end point and, if possible, a primary method 
of reaching it. 

On solvent extract preliminary results by Dr. Lollar indicated that results 
depended on the boiling point of the solvent, rate of extraction, and time of 
drying. They also indicated, confirmed by preliminary results by Mr. 
M. H. Battles, that chloroform extracts a greater or lesser amount of non- 
fatty material depending on the amount and type of load present in the 
leather. It was therefore agreed that Mr. Blair’s subcommittee should, as a 
hrst step, extract several types of leather with (a) chloroform, (4) carbon 
tetrachloride, (c) petroleum ether, and (d) hexane, on a statistical plan, to try 


to determine what differences exist. 


ArtTHuR N. Kay, Chairman 


MINUTES OF THE PHYSICAL AND MECHANICAL PROPERTIES 
COMMITTEE MEETING 


Lake Placid, N. Y. 
June 2, 1957 


Present were H. M. Baldwin, J. M. Cassel, E. M. Filachione, A. W. Hop- 
ton, M. Maeser, J. Naghski, E. G. Railo, W. T. Roddy, and E. D. Compton, 


Chairman. 
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The chairman reviewed the close vote of the committee on Methods E17, 
£31, E32, E42, E43, and E46. The committee agreed that these should be 
left provisional and referred to the appropriate subcommittee chairman of 
the Joint ALCA-ASTM Committee. Mr. Maeser reported that he had talked 
with Henri Krakowski, chairman of the Mechanical Leathers Committee, 
and pointed out that this committee should really fall in the Physical and 
Mechanical Properties Committee as it is now set up to coordinate work 
with the Joint ALCA-ASTM Committee. Mr. Krakowski had agreed. Mr. 
Maeser suggested that the chairman write A. N. Compton, chairman of 
Subcommittee III, Section VII (Mechanical Leathers), of the Joint Com- 
mittee and invite him to become a member of ALCA and a member of the 
Physical and Mechanical Properties Committee. If he will not join ALCA 
then Jim Thorton should be invited to represent A. N. Compton’s com- 
mittee on the Physical and Mechanical Properties Committee. 

Dr. Baldwin reminded the Committee that his subcommittee of the 
ALCA-ASTM Joint Committee is concerned with forming a list of methods 
now being investigated throughout the industry. He would appreciate all 
possible help in accumulating such a list. 

J. Naghski, chairman of Subcommittee III, Section II (Physical Dimen- 
sions), reported that his subcommittee has considered four ALCA methods: 
£2, E3, E4, and E5. E2 and E5 were reviewed and rewritten in the ASTM 
format. E3 and E4 are being studied further. 


E. D. Comprton, Chairman 


MINUTES OF THE STANDARDS AND SPECIFICATIONS 
COMMITTEE MEETING 


Lake Placid, N. ry. 


June 2, 1957 


The meeting was called to order at 2 p.m. Members present were R. G. 
Ashcraft, M. H. Battles, S. Dahl, B. A. Grota, A. N. Kay, R. M. Lollar, 
C. W. Mann, E. E. Presley, R. L. Young, Jr., and Carl G. Telander, Chair- 
man. Guests were C. W. Beebe, C. Blair, I. D. Clarke, G. V. Downing, 
J. M. Hinkle, F. P. Luvisi, M. Maeser, F. F. Marshall, N. F. Marshall, 
G. L. Somer, and J. F. Wagoner. 

The chairman reviewed the question of various government agency speci- 
fications on leather and the suggestion made in 1955, directed to the General 
Service Administration, that they be unified. Mr. Mann reported that 
the effort towards standardization continues. 
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Mr. Mann presented his draft of a report on area vz. weight basis sampling 
of sole leather. The report showed again that there is no significant difference 
in results when sole leather is sampled and composited on either area or 


weight basis. The committee unanimously agreed that for the sake of 


simplicity and to minimize sources of error sole leather should be sampled 


on an equal area basis by the use of a die. Dr. Lollar moved, seconded by 
Mr. Kay, that the preliminary analytical data presented by Kay and Telander 
should be included as an addendum to the report, which should then be 
completed and resubmitted to the full membership of the committee prior 
to request for publication. The motion carried. 


Mr. Blair reported that the subcommittee for re-examination of analytical 
methods for moisture and grease determination had not been organized. 
The Standards and Specifications Committee has a vital interest in these 
questions since they reflect directly on the specifications limits. Until these 
methods are agreed upon between the ALCA and the Bureau of Standards, 
this committee can not act. Che question is the responsibility of the Vege- 
table Leathers Committee, which will direct the work. 

\ method for the alkali solubility of leather-cellulose mixtures had pre- 
viously been submitted to the committee for recommendations and approval 
Phe chairman has received no objections to the method as proposed. Mr. 
Kay suggested that the specimen for analysis should be extracted with 
water after the grease extraction and prior to hydrolysis so as to remove sug- 
ars, inorganic salts, etc. The hydrolysis should then be conducted with 
slightly stronger alkali on the wet specimen. The method was approved in 
principle, and the chairman was authorized to make the above suggestion to 
the Bureau of Standards. 


Mr. Young pointed out the desirability of expressing physical testing data 
on a common basis and cited as an example the specification limits for stitch 
tear test on gusset leather, where it is expressed in lb. per inch thickness, 
whereas for other leathers it is expressed in lb. pull per specimen of given 
dimensions. ‘The chairman was authorized to contact the Bureau of Stand- 
ards’ Leather Section and suggest that the question should be considered. 

Mr. Mann discussed the test methods for crocking of leather and the need 
for review of the test methods as well as expression of the results. The 
chairman reported that the test methods are under consideration by the 
Physical Testing Committee. 

The committee membership was reviewed and approved as of this meeting. 


Che chairman was re-elected for the ensuing year. 


Car_ G. TELANDER, Chairman 











520 ABSTRACTS 


ABSTRACTS 


Structure of Gelatin. VII. Evidence of Modification of Structure 
during Hydrolysis in Isoelectric Solution. J. Pouradier and A. M. Venet. 
J. Chim. Phys., 53, 778-81 (1956); Chem. Abstr., 51, 4797i. 


Denaturation of Gelatin by Formaldehyde. J. Pouradier and H. Chateau. 
J. Chim. Phys., 53, 726-31 (1956) ; Chem. Abstr., 51, 4798a. 


Thermal Treatment of Fleshing (for Gelatin Manufacture). A. 
Bycichin, J. Lacnak, and B. Nemec. Kozarstvi, 6, 50-52 (1956).—The usual 
time of liming of fleshings, said to be 3 to 6 months, can be shortened to 7 days 
by pretreatment for 5 min. in boiling water. In experiments with stee rhide 
and pigskin fleshings the volume of the fleshings diminished by 22 to 27¢ 
after 2 min. immersion in water at 66° to 76°C. Immersion in boiling oe 
for 0.5 to 10 min. caused a weight loss of 15-17%, due to shrinkage, as only 
2% of gelatin was dissolved. Extraction of gelatin at 70°C. from the thermally 
pretreated, limed fleshings proceeds 8 times faster than normal. The quality 
of gelatin produced is normal, except that the fat content is higher. Fleshings 
must be cut to uniform size before the thermal treatment. L.M. 


Microbiology in Tanning. P. Safarik. Kozarstvi, 6, 105-6 (1956).—The 
preservative action of salt in curing is due to plasmolysis of cells of micro- 
organisms. Red heat is caused by purple sulfur bacteria and by some species 
of Torula. Destruction by tannase of tannin in tan liquors, which may amount 
to 6%, is brought about by many molds. Formation of acid in tan liquors is 
studied. White spots on hide in suspenders are caused by a slimy fermentation 
brought about by Leuconostoc mesenterides, L. dextranicum, B. mesentericus 
fuscus, or Alcaligenes viscosus. Mold enzyme bates are mentioned. L.M. 


pH Factor in Washing of Hair and Bristles. J. Jezek. Kozarstvi, 6, 
122-24 (1956).—The following procedure is recommended for use in textile 
factories: Wash 15 min. at 50°-60°C. in Na.CO, solution at pH 9.5-10, with 
the addition of K soap or sulfated higher alcohols. Add a CCl, emulsion before 
the end of the wash. Drain, wash the bristles with water, and acidify to pH 
4-5 with HCOOH. Bleach with H.O. plus NH,OH, with pH _ stabilized at 


7.5-8.0 with Na.SiO,, followed by a reduction bleach with Rongalite 


(NaHSO,-CHOH :2H.0). L.M. 


Pilot Plant Production of Prechromed Sole Leather. I. Binko and 
K. Miiller. Kozarstvi, 6, 25-27 (1956).—The pelts were pickled, lightly Cr- 
tanned, and then drum-tanned 6-8 days in 150% of 110° Bk. liquor containing 
30-50°° syntan. The spent liquor (Bk. 40°-45°) contained 2.5% tannin. At- 
tempts to reduce tannin loss by lowering the initial concentration to 70°—90° Bk. 
were unsuccessful; the liquor was exhausted to 0.35°¢ tannin, but the leather 
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was drawn and not struck through. Two suspender liquors were introduced 
before drum tannage, made up with liquor (Bk. 40°-50°) drained from the 
drum (drum liquor initially was Bk. 120°). The suspender liquors were ex- 
hausted to Bk. 15°-20°. The pH of drum liquors was about 3.0. The leather 
contained 0.4—-0.8% Cr.O,. Hydrothermal stability of leather at 50°C. was 
81-92%. The method is inferior to normal pit tannage. L.M. 


Production of Chrome-Vegetable-tanned Sole Leathers in Czecho- 
slovakia. III. M. Tomisek, L. Kucka, and M. Minarek. Kozarstvi, 6, 48 (1956). 

A final pilot plant test was made. The Cr.O, content was lowered to 0.75%. 
Tannage was done in 3 suspenders and 3 drums; Bk. 7°, 27°, 46°, 66°, and 98°; 
tannin/nontannin 0.635, 0.784, 1.614, and 2.483; pH 3.5-3.65. L.M. 


One Hundred Best Water and Sewage Books (for Engineers, 
Chemists and Plant Operators). Harry A. Faber. Water and Sewage Works, 
104, 160-61 (1957).—This list, compiled from replies to a questionnaire, is 
broken down into 6 groups, with some duplicate listings, as follows: (1) gen- 
eral water and sewage, 19 titles; (2) engineering and hydraulics, 18; (3) water 
supply and treatment, 19; (4) sewerage and sewage treatment, 17; (5) in- 
dustrial water and wastes, 11; and (6) laboratory analyses and control, 19. 


J.F.W. 


Damage to Pelt Caused by Overheating during Drying. R. G. Mitton 
and C. D. Pomeroy. J. Soc. Leather Trades’ Chemists, 41, 109-14 (1957). 
Freshly flayed sheepskin from which wool was removed was cut into small 
squares which were then placed in salt solutions of various concentrations. 
After prescribed times in the salt solutions specimens were washed in cold 
water and placed in a lime bath. The ease with which specimens tore before 
and after liming was recorded. Little or no loss in strength occurred on liming 
samples previously heated in the salt solutions to any temperature up to 2 to 3 
degrees below shrinkage temperature. Of the salts compared only solutions of 
magnesium chloride showed any marked effect, the damage increasing with 
concentration. A second skin was experimentally damaged by overheating dur- 
ing drying. Drying was found to cause damage if the temperature was allowed 
to rise to 65°C. or more toward the end of drying. Damage is likely if the wet 
skin temperature exceeds 50°C. A test for crackiness is suggested to help in de- 
ciding before processing whether skins have been heat-damaged during drying. 


J.M.C. 


The Composition of Epidermis. J. H. Bowes and R. G. Elliot. J. Soc. 
Leather Trades’ Chemists, 41, 87-93 (1957).—Epidermis was separated from 
flayed oxhide by treatment in water at 60°C. Any remaining hair in the 
epidermis was removed with tweezers, after which the material was de- 
greased and dried in air. Determinations were made of ash, moisture, total 
nitrogen, amide nitrogen, and total sulfur. An amino acid analysis accounting 
for 89° of the total nitrogen was performed by column chromatography. Sul- 
fur was accounted for entirely as cystine-cysteine (not separated) or methionine. 
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The composition of epidermis is shown to differ appreciably from that of typical 
keratins such as wool, hair, and horn in that the epidermis is very low in cystine 
and is relatively low in proline, threonine, valine, and arginine. Epidermis is 
higher in methionine, glycine, lysine, aspartic acid, and histidine. The swelling 
and solubility of epidermis in sodium hydroxide solutions (pH 12.3) are much 
greater than that of wool or hair. Water uptake and solubility of all three 
proteins are much increased in sodium sulfide solutions of the equivalent pH. 


J.M.C. 


The Influence of Small Quantities of Oil on the Tensile Properties 
of Vegetable-tanned Split Hides. C. D. Pomeroy. /. Soc. Leather Trades’ 
Chemists, 41, 106-8 (1957).—Degreased vegetable-tanned split sides were treat- 
ed with acetone solutions of sulfated mineral oil so that 0 to 32°¢ oil was added. 
As little as 1©% oil was found to increase appreciably the tensile strength, break- 
ing load, and percentage elongation at break. These tensile properties were 
all increased with increased deposition of oil up to 160%. Small oil additions are 
said to be sufficient to affect interfibrillary adhesion, and this supports the 
theory that the decrease in rate of abrasion of sole leather resulting from de- 
greasing is due to the removal of lubricants between fibers. A subsidiary 
experiment employing mineral, cod, and oleic acid oils gave similar results. 


J.M.C. 


Chemical Study of Components Making Up the Lime Liquors and 
Their Relation to the Swelling of Skin. J. M. Santamaria. Bol. Asoc. Quim. 
Espan. Ind. Cuero, 1956, 277.—Factors affecting the swelling of pelt in lime 
liquors are studied. Swelling increases with increasing concentration of OH 
and Ca**, with the ratio of monovalent to divalent cations, and with 
the difference in ion concentration between the interior of the skin and the 
external solution. These facts lead to complex interactions. Addition of NaCl 
increases the solubility of lime. Differences of opinion as to the effect of add- 
ing small amounts of NaCl to lime liquors may be due to the salting out effect 
on the suspended Ca(OQH).. which may cause failure to attain saturation if 
agitation is not sufficient. Addition of CaCl. reduces swelling by depressing 
the solubility of lime, increasing the ratio of divalent to monovalent ions, and 
decreasing the difference in ion concentration between pelt and liquor. Ad- 
dition of Na.S increases swelling because the effects of increased OH-, decrease 
in Ca**, and increase in ratio of monovalent to divalent ions more than offset 
the decrease in ratio of external to internal ion concentration. Addition of NaHS 
has similar but less marked effects on swelling. The author has had excellent 
results with conventional lime liquors containing added salt to repress swelling. 


H.V.K. 


Studies on Tanning with Monolayers. H. Kayikama and H. Kamei. 
Repts. Govt. Chem. Ind. Research Inst., Tokyo, 52, 17-20 (1957) (English 
summary ).—Gelatin and ovalbumin monolayers on NaCl or (NH,).SO, solu- 
tions were studied. The surface tension of the gelatin monolayer is the greater 
when distended, and that of the ovalbumin monolayer is the greater when the 
films are compressed. This is thought to indicate a more packed structure for 
ovalbumin films. Both monolayers were tanned by tannic acid but not by gallic 


acid or phloroglucinol. H.B.M. 
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Comparison of Different Methods for the Determination of the 
Chromium Content in Leather. Ek. G. Masanella. Bol. Asoc. Quim. Espan. 
Ind. Cuero, 1956, 295.—Side leather samples were analyzed in triplicate o1 
quadruplicate for Cr.O, by 3 methods, with the following results: fusion (borax 


l, Na.CO, 1, K.CO;, 1) 4.01-4.07; HCIlO,, 4.07-4.15; persulfate, 4.03-4.17. 
The perchlorate method is preferred. H.V.K. 


Tanning Materials and Vegetable Tannage. M. B. Capreras. Bol. Asoc. 
= + 5 
Quim. Espan. Ind. Cuero, 1956, 271.—Short résumés of different European 
South American, and American techniques in tanning sole leather. H.V.K. 


The Salting of Slaughtered Hides. Cuoio, Pelli, Mat. concianti, 33, 
23-26 (1957); see Leder und Hdutemarkt, No. 3, 20 (1957).—The German 
Society for the Improvement of Hides has suggested the following  specifica- 
tions for the salting of slaughtered hides: Salt for light hides shall have grain 
sizes less than 0.5 mm., 20-3000; 0.5 to 1 mm., 30-5000; and from 1 to 2 mm.., 
20-3007. For heavy hides the grain size shall be: less than 1.04 mm., maximum 
159; 1.04 to 2.45 mm., minimum 477; over 2.45 mm., maximum 7.5%. 
The content of NaCl is 98-99¢7; soluble Ca and Meg salts (calculated as sul- 
fates), maximum 1°¢ in the salt for light hides and 2% for heavy hides; 
insoluble matter, maximum 0.50: Fe.O., maximum 0.03°¢; and moisture, 
maximum 2%. The denaturants proposed are: 0.1°¢ petroleur. or 0.25900 min- 
eral oil; 207 soda ash; and, in the period from April 1 to October 31, 1% 
naphthalene. The salting shall be done immediately after slaughtering the 
animals when the hides are cold; light hides are salted with 50% of their 
weight of salt, heavy ones with 40°07. The salt shall never be reused. G.A.B. 


The Mechanism of Action of Oils on Hide Substance. R. Airoldi. 
Chimica e industria (Milan), 39, 213-19 (1957) .-—Several hypotheses al- 
ready proposed for explaining the mechanism of oil tannage are critically 
reviewed. Following the oldest experiments made in this field (Fahrion, 1915; 
Mothur, 1927). oil tannage was considered to be a reaction between the NH 
groups of the protein and the peroxides formed in the oxidation of a fatty acid 
containing double bonds. Only acids with 2 double bonds may act as tanning 
materials; it is supposed that one of the 2 bonds is broken giving a peroxide 
ring which then combines with the protein, while the other double bond is 
broken giving a lactone derivative that is mechanically absorbed by the hide. 
The compounds catalyzing the oxidation (Pb, Cu. Mn, Co salts; Na.O., 
K.Cr.0;, and other oxidizing compounds) increase the speed of the tannage; 


on the contrary, the addition of an antioxidizing compound (e.g., quinone) 


to oils showing a tendency to produce resins during the chamois tannage is 
suggested (cf. the experiments of Chambard and Durande-Ayme). Many authors 
(e.g.. Kiintzel) believe that oil tannage is due to the presence of aldehydes, par- 
ticularly acrolein, which is formed in the autooxidation of the oils from marine 
animals. It is possible that the reaction with the peroxides and that with alde- 
hydes take place contemporaneously. The best oil for chamois tannage is cod- 
liver oil. but in general the oils with relatively high Acid No. and low I. No. 
show good tanning properties, and the oils having strong tanning activity do 
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not show the tendency to resinification (cf. Stather and Sluyter). According to 
recent studies (cf. Sagoschen and Czepelak) the aldehydes having tanning 
power give a less soft and more colored leather than that obtained by the 
action of fatty acids. The oil tannage may be considered as a chemical process, 
and specifically as the product of the reaction of collagen with some transfor- 
mation products of nonsaturated glycerides contained in the oils of marine 
animals, but till now the chemical compounds acting in this reaction have not 
been exactly determined, and it is not sure that acrolein is indispensable to oil 
tannage. 50 references are appended. G.A.B. 


Suggestions for the Manufacture of Chamois Leather. A. Simoncini. 
Conceria, 65, No. 2662, 27-31 (1957).—To obtain good chamois leathers the 
grain side may be eliminated, because it may hinder the obtaining of a suf- 
ficiently soft leather; moreover the absorption of the fats takes place more 
easily when the grain is removed. Liming may be done in 2 stages, using first 
an old lime bath for 4-5 days, followed after splitting the hides by a fresh 
lime bath for 2 days. Complete deliming and bating follow; then the hides are 
allowed to dry partially in order that they may lose the greater part of the 
moisture. For the tannage it is necessary to use a fish oil with I]. No. between 
135 and 165, and Acidity No. between 15 and 20. When the I, No. is greater 
than 165, the tannage is too rapid, and the hides are stiff and fragile; when 
it is less than 135, the tannage is too slow. The best oil is cod-liver oil which 
gives yellow leathers, light and soft. For thicker hides the oil is given in 
several portions; for the light ones, in only one. The hides are laid out on a 
table, greased and folded, placed in the drum and turned 2 hr., opened to faci- 
litate the oxidation and again turned 2 hr. During these operations there is 
a development of acrolein. The hides are then piled up to dry, and it is es- 
sential that the temperature shall never be higher than 40°C. The amount of 
oil used is 100-1507 calculated on the pelt weight, but the maximum of com- 
bined fat in the hides is 10-15¢¢. Degreasing of the tanned hides is made at first 
mechanically with the knife, and then with a tepid solution of Na.CO, or 
K.CO,. Sometimes the hides become brown instead of yellow, and in this case 
they may be dipped rapidly into a 0.15°¢ solution of KMnO,. then washed in 


NaHSO., solution. G.A.B. 


Formation of Colored Spots on Leather by Microorganisms. H. 
Martin. Bull. Assoc. France. Chimistes Inds. Cuir, 18, 175 (1956).—For several 
years, varicolored spots have appeared periodically on basils for linings tanned 
around Graulhet and Mazamet. These accidents are caused by the action of a 
number of microorganisms growing on the raw or tanned skins or in the tan 
liquors. A number of these microorganisms have been isolated and identified. 
The same colored spots observed in the tanneries have been reproduced ex- 
perimentally, using purified stock cultures. A description is given of the charac- 
ter of the discolorations and their differentiation from accidental discolorations 
by metal salts. Fermentation and the effects caused by bacteria, fungi, and molds 
are explained. Suggestions are made for antiseptic prevention of discolorations 
caused by microorganisms. T.DB. 


Presentation of a Modern Chrome Tanning Procedure. Shammon. 
Rev. Tech. Inds. Cuir.. 48, 205 (1956).—The process refers to chrome side 
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leather made from hides weighing 45 to 55 lb. Soak by hanging in pits for 
a total of 48 hr. in two waters of 18°-22°C. It is better to prolong the soak by 
suspension instead of mechanical agitation. Deformations and distortions of the 
fiber in the initial stage are irreparable. The hides are green-fleshed out of 
soaking to facilitate unhairing. For unhairing, a drum running at 1 rpm is 
preferred. Great labor economy is obtained by loading from the top and un- 
loading on a ramp. At 20°-24°C., unhairing is complete after 48 hr. The drum 
runs a few revolutions, hourly at the start but at longer intervals later. As a 
basic formula, 40¢ hydrated lime and 1% each of Na.S and NaHS, based on 
drained fleshed weight, are recommended. The hides are taken from the drum 
without washing to avoid a sudden change of pH on the surface, causing 
drawn grain. After unhairing, according to the nature of the hides and the 
desired softness, the hides are suspended for 48 hr. in a fresh plain lime for 
better scudding, to reduce the pH gradually, and to facilitate the removal of 
sulfides. After lime splitting, a paddle is recommended for deliming, bating. 
and pickling, because it allows closer control. After the pack is put in the 
paddle, the temperature is adjusted to 33°-34°C. and a deliming agent (lactic 
acid or a buffered stronger acid) is added, followed after a few minutes by a 
bate concentrate (free of deliming agent). Separation of deliming and bating 
in this way permits easier control of the operations. While the pH in the float 
should be 8.2-8.3 at the end of the deliming and bating process, cuttings from 
the flank should still show a strongly red center streak against phenolphthalein. 
Only the surface layers should be delimed and bated.. The temperature is gradu- 
ally reduced from 33°—34° to 18°—20° by washing. Salt is added to obtain a brine 
of 5°-6° Be. After 30-45 min. 0.8-1.0% sulfuric acid (66° Bé.), previously 


diluted, is added and the paddle run for another 15 min., then stopped over- 
night. The next day, after running briefly, the pH of the pickle should be 


2.8-3.5. Cuttings from the flanks tested with bromecresol green should indicate 
a blue center between two narrow yellow outer layers. The sides. after drain- 
ing, are ready for the tannage. After such a preparation the grain will not 
react brutally with the Cr salt. If little salt is used in the pickle, the hide does 
not lose too much in plumpness, the fibers are not oriented too horizontally, 
and they are fixed in this condition by the first chrome feed. The center of the 
hide is most reactive and, with the chrome increasing in basicity as it pene- 
trates, fixation is rapid. This results in a smooth grain and a full side. The 
salts left in the center of the skins act as masking agents without impeding the 
tannage. If wanted, an additional masking agent (Na or Ca formate or phthalate) 
may be given. Starting the tannage in a liquor of low density (2°-3° Bé.) will 
cause the hides to swell slightly. The first feed, at 33-380 basicity. is rapidly 
exhausted. The second feed is given at 45% basicity about 15 min. later; the 
last feed, at 500¢ basicity after another 30 min. The drum runs for a total of 9 hr. 
and rests overnight. After running briefly the next morning. the sides are re- 
moved. Generally, ro basification should be needed, but if this should be neces- 
sary, it must be done promptly after the last feed, otherwise the alkali will find 
a liquor too low in Cr, will raise the basicity brutally, and cause a drawn grain. 


T.D.B. 


Study on Liming Conditions. Influence of Temperature. 3 (cont. ) 
R. Lasserre. Bull. Assoc. Franc. Chimistes Inds. Cuir.. 18, 243 (1956): see 
JALCA, 52, 106 (1957).—In this part limes with a greatly increased sulfide 
concentration are compared with the previous tests in order to come close to 
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the rapid unhairing presently practiced on heavy hides. Two experiments have 
been added to the standard sequence set up at 8°, 20°, 30°, and 37°C.: 


a) at 20°C. the hide is removed after 24 hours from the lime, and 
b) at 20°C., after liming for 24 hours in the lime-sulfide solution, the hide 
is moved to a plain lime for another 24 hours. 


In all instances Na.S concentration is 5¢@ and lime concentration 15 g/I. 

At 37°C. unhairing starts in patches after 2 hours, similar to the action of 
plain Na.S. At lower temperature the hairy patches become increasingly larger. 
After 3 hours the hide in the lime at 37° is completely unhaired but is le ft in 
the lime for the full 18 hours like the samples at lower temperatures. At this 
point all samples are unhaired but still show patches of scud which are then 
partly eliminated by graining with a slicker. The hides have a maximum plump- 
ness at 8°, which decreases somewhat in the limes at higher temperature. The 
hair is severely attacked and dissolves in the lime but not as rapidly as in a 
bath of plain Na.S of equal concentration. After deliming, no great differences 
can be observed between the various tests. If the hide is passed into a plain 
lime, a decrease in thickness as well as in the amount of water saued the 
swelling is noticed, yet there is an increase in weight. To explain this it is 
assume a that swelling of the fibers increases, retaining less water, while the 
water retained in the “interfiber spaces is increased. Losses of hide substance at 
low temperatures are similar to those observed in plain sulfide baths, but at 30 
hydrolysis of the hide is more pronounced, eH might be explained by the 
higher alkalinity maintained by the presence of lime. Actually, in plain sul- 
fide the pH drops to 11.8, while in a lime aalfide bath the pH is maintained at 
12.6. This difference of alkalinity appears mainly at 30°. At 37° losses in hide 
substance are practically the same in both instances, which indicates that tem- 
perature is of greater importance than alkalinity. Histological examination 
shows an increasing separation of the fibers with increase in temperature. The 
shaft hair is attacked and breaks off at the hide surface. With increased 
temperature this decomposition of the hair proceeds deeper into the hair 


follicle. T.D.B. 


The Drying of Leather. Das Leder, 7, 241-51 (1956).—A symposium on 
drying introduced by the following 4 papers: Air Cireulation and Hygro- 
scopic Equilibrium. H. P. Leistner. 241-45.—A discussion of general princi- 
ples; automatic controls for regulating temperature and relative humidity: and 
air changes, distribution, and velocities. Significance of Humidity in Drying 
Chrome Upper Leather. H. Freudenberg. 245-47.—Graphs show the mois- 
ture content of leather at various relative humidities, and that the temperature 
of the leather surface is constant until capillary water has evaporated, after 
which it rises gradually. Drying Leather that Contains Large Amounts of 
Soluble Matter. R. G. Mitton. 247-48.—A discussion of the migration of solids 
to the leather surface during drying. [See Some Aspects of the Drying and Heat- 
ing of Textiles. Ill. The Migration of Solvents and Solutes during Drying. 
Preston et al. J. Soc. Dyers and Colorists, 64, 60 (1948) ]. The Change in 
Rate of Evaporation of Water during Leather Drying. P. J. van Vlim- 
meren. 248-51.—The curve showing water content versus rate of drying con- 
sists of 3 portions: (1) a horizontal (constant) portion while capillary water 
is present, then ie 4 saline during (2) evaporation of water within the 
leather rather than on its surface, and (3) loss of bound water. 1.D.C. 
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The Configuration of Polypeptide Chains in Proteins. R. B. Corey 
and L. Pauling. Rend. Ist. Lombardo Sci. Pt. 1., 89, 10-37 (1955); Chem. 
Abstr., 51, 7457}. 


Black Tea Tannin. Hl. Fractional Determination of Black Tea 
Tannins. Y. Oshima, T. Nakabayashi, and S. Ishabashi. Nippon Nogei-Kagaku 
Kaishi, 28, 614-18 (1954); Chem. Abstr., 51, 7482¢. 


Specific Determination of Proline in Biological Material. A. E. 
Pasieka and J. F. Morgan. Proc. Soc. Exptl. Biol. Med., 93, 54-57 (1956) ; 
Chem. Abstr., 51, 7483i. 


Leather Bookbindings—How to Preserve Them. J. S. Rogers and C. 


W. Beebe. U.S. Dept. Agr. Leaflet, No. 398, 8 pp. (1956). 


The Interaction of Gelatin with Lead Ion. T. Tachibana, K. Tamamushi. 
and R. Tamamushi. J. Biochem. (Tokyo), 44, 33-45 (1957); Chem. Abstr., 


a1, 7748h. 


25 Years of Leather Finishing with Dispersions of Plastics. G. Otto. 
Das Leder, 7, 252-58 (1956).—A history of the development of leather finishes. 
First pigment finishes based on shellac were used, then nitrocellulose lacquers, 
synthetic polymers, and finally, emulsion finishes, especially Corialgrund E 
(polyacrylic acid methyl ester) and Corialgrund N (sodium salt of polyacrylic 


acid). ra, 


Train Oil Oxidation Products Formed under the Conditions of 
Chamois Tanning. II]. The Theory of Train Oil Tanning.—A. Kiintzel 
and Th. Nungesser. Das Leder, 7, 298-305 (1956). (See JALCA, 51, 684 
[1957].) The characteristics of chamois leather, and methods and theories of 
chamois tanning are reviewed. A theory must explain the insensitivity of chamois 
leather to alkali (a characteristic of aldehyde tannages) and the content of 
nonextractable fat that is either chemically bound or mechanically fixed on 


the fiber surfaces. Lon. 


The Determination of Chromium and Iron Contained in the Leather 
Only as a Tanning Material. A Simoncini and M. Gelsomino. Cuoio, Pelli, 
Mat. Concianti, 33, 7-12 (1957).—In researches on mineral-tanned leathers 
it is often necessarry to determine the amount of metallic oxides combined with 
the protein, but when these leathers are finished with finishes containing in- 
organic pigments, the determination may be difficult or even impossible. Several 
methods were suggested for this purpose. Digestion of leather in solutions of 
compounds hydrolyzing only the leather and dissolving only the metallic oxide 
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combined with the protein (glycolic, formic, and trichloroacetic acids) is 
complex and unpractical. Removal of the film with organic solvents gives only 
partial results, or it may happen that the solvent carries some particles of the 
pigment into the upper grain of leather. The mechanical removal of the film 
with the buffing machine gives imperfect results. It is now suggested to use an 
apparatus already proposed [JALCA, 51, 622 (1956) ] to buff “the leather with 
a spray of finely powdered quartz (not with carborundum, which may contain 
Fe). By operating with care, it is possible to remove exactly the finish film 
from the surface of the leather without attacking the inner hide substance. 
Several analyses show that, in the case of chrome leathers finished with Cr 
pigments, the maximum error in the Cr determination when this method of 
removing the finish is used, is 0.039, while with other methods the error 
reaches 0.30%; with chrome- and iron-tanned leathers finished with Cr and Fe 
pigments the maximum errors were 0.04% and 0.02%, and with the other 


methods 0.25% for Fe and 0.34% for Cr. G.A.B. 


The Graphical Representation of the Tannery Processes. R. Stratta. 
Conceria, 65, No. 2678, 16-20 (1957).—Only occasionally are diagrams show- 
ing the scheme of a given process used in the tanning industry, and till now no 
plant schemes were “published because of the diffic culty of representing in a 
simple way the numerous and often complex machines employed in tannery 
work and the relative operations. Several suggestions are given to extend the 
use of these plant schemes, indicating the various kinds of equipment forming 
the complete working plant (machinery, pipes, electrical equipment, etc.) with 
simple symbols easy to draw and to undertand which are now proposed for 
adoption by the Italian Chemical Unification Committee. Several examples are 


given. G.A.B. 


Modern Points of View of the Problem of Production: Applied 
Research and Collaboration. A. Simoncini. Conceria, 65, No. 2677, 35-8 
(1957).—The problems issuing from the modernization and automatic control 
of the production processes are briefly reviewed. In the tanning industry the 
application of these principles does not seem easy if they are not preceded by 
a closer collaboration between the research staff and the technical executive 
one. Recently some Italian tanneries which have introduced for the first time 
these principles got an increase of production varying from 10 to 35¢ 


G.AB. 


The Dyeing of Glove Leather. R. Vrbacky and (Mrs.) V. Vrbacka. 
Kozarstvi, 6, 180-83, 194-97 (1956).—The effect of pH was studied. In dye- 
ing glove leather, i varies from 3 to 9. The work of Belavsky and Kratky 
(C. A., 32, 6497°) and Pektor and Radil (C. A., 49, 7280e) is referred to: 
the latter authors studied the effect of pH on dyes at pH 1 to 11. Changes in 
hue with pH were studied with a photocolorimeter, and results are tabulated. 
Mixtures of dyes, even those containing minor amounts of shading dyes, give 
most trouble due to changing pH, because of different penetration, especially 
with suede. Small-scale tests are difficult to translate into production. Chroma- 
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tography of dyestuffs is recommended [see Grassmann and Hibner, /ALCA, 
49, 641 (1954) ]. Ascending chromatograms were made on S & S. 2043B 
paper, 200 x 300 mm., using 1% aqueous solutions of acid and direct dyestuffs, 
spotted 30 mm. apart and 25 mm. from the lower edge. The lower 10 mm. of 
the paper is immersed in developing solution. Rf values vary greatly with 
pH value. For controlling pH, solutions of acetic acid, its salts, and ammonia 
were used. Two-way chromatography gives still better results. For circular 
paper chromatography Grassmann’s method (loc. cit.) was changed by using 
a paper wick to draw the solution onto the paper. Paper electrophoresis was 
used for studying ionized compounds. Overheating causes concentration of the 
components in the center of the paper. An EMF of 100 volts per cm. is recom- 
mended. A plexiglass cuvette, with carbon electrodes located under the paper, 
was developed. For studying the affinity of dyestuffs to leather the method 
of Franz and Latinek (C. A., 49, 9352e) which gives the relation between Rf 
and dipole moment, and that of Schweitzer and Lollar [JALCA, 47, 140 
(1952) ] are recommended. Chromatography of dyestuffs on leather was at- 
tempted using a disk of washed, neutralized, wet, Cr-tanned goat leather. The 
dye solution was applied at the center of the disk. Because the leather was 
already wet, Rf values, i.e., ratio of travel of dye to travel of solvent, could 
not be determined, so relative Rf values were measured, taking Rf of Orange 


GG as 1. L.M. 


Microscopic a in Skins during Their Manufacture. R. Bohm. 
Kozarstvi, 6, 82-83 (1956).—Brining has little effect on appearance of col- 
lagen fibers; coalescence occurs on piling. In soaking, the fibers become thicker 
with time. On liming for 24 to 120 hr. the fibers of steerhide increase in thick- 
ness from 47 to 58 microns, but in the painting process the fiber thickness de- 
creases progressively to 33-24 microns after 12-18 hr. in paint. After lactic 
acid deliming, the separation of fibers into fibrils is indistinct. After bating, 
the fibers are separated, and stain red with van Gieson stain (yellow on grain 
and flesh) and are a little thinner. The fibers become thinner during pickling. 
During Cr tannage splitting into fibrils occurs, but these coalesce again (after 
drying [?]). The staining behavior towards van Gieson’s stain (picrofuchsine) 
is different for different layers. During oil dressing, the fibers become thicker; 
they split to fibrils but later coalesce again. Elastin fibers can be demonstrated 
at all stages, including the finished leather. After liming, the cells in the hair 
follicles and fat glands are ill defined. After deliming with NaHSO, the fat 
glands shrink. Residues of hair in the follicles are visible. After deliming with 
lactic acid the staining of cell nuclei is less distinct. Amorphous matter in the 
fat glands gives the reactions of fat. The epithelial cells lining the hair follicles 
can still be demonstrated by staining after bating. L.M. 


Measurement of High Viscosities [e.g., in Strong Tannin Solutions | 
by Shearing between Parallel Plates. F. E. Humphreys and N. Stone. J. Sci. 
Instr., 34, 26-27 (1957); Chem. Abstr., 51, 6232h. 


Spectrophotometric Investigations of Potassium Chromium Alums. 
E. N. Slavnova. Trudy Inst. Krist. Akad. Nauk S.S.S.R., 1956, No. 12, 132-40: 
Chem. Abstr., 51, 6417}. 
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A Study of the Mechanism of Fatty Spue Formation. I. R. G. Mitton 
and K. G. A. Pankhurst. J. Soc. Leather Trades’ Chemists, 41, 128-55 (1957). 
—While the choice of fatliquor is —— to spue formation, operations 
other than fatliquoring play a part in it. The means by which fatty materials 
migrate through leather and how this aiinel may be regulated were studied. 
Solid triglycerides and solid fatty ac ‘ids migrate from ‘the flesh surface of 
leather to the grain surface and on appearance are classified as spue. The 
conditions under which the migration occurs depend on the nature of the fatty 
material: triglycerides migrate to produce spue when the temperature is rela- 
tively high (40°C. for tristearin), especially in dry atmospheres; fatty acids 
migrate and appear as spue at temperatures lower than 20°C., particularly at 
high relative humidities. Fat is considered to migrate as a unimolecular layer 
on the fibers, the fat spreading over the surface in much the same way as it 
would over a water surface. The nature of the surface of the fibers is important 
and the various pre- and post-tanning operations were studied for influences 
on migration. Spue forms on vegetable leather much less readily than on chrome 
leather. With the latter, the final neutralizing, mordanting, and dyeing are 
important contributing factors. Tentative suggestions are made for alleviating 
spue on chrome leather. J.M.C. 


Proposed Official Method for Testing the Fastness to Rubbing 
(Wet and Dry) of Light Leathers. J. C. Pittard (Chairman). J. Soc. Leather 
Trades’ Chemists, 41, 120-25, (1957). Proposed Official Method for Test- 
ing the Fastness of Colored Leather to Water. J. C. Pittard (Chairman). 
Ibid., 125-26, (1957). Proposed Official Method for Testing the Fast- 
ness of faneiad Leather to Perspiration. J. C. Pittard (Chairman). /bid., 
127-28, (1957).—Reports of the Fastness Tests Committee. J.M.C. 


Estimation of Sulfite-Cellulose Extract in Syntans. M. P. Balfe. /. Soc. 
Leather Trades’ Chemists, 41, 118-19 (1957).—The cinchonidine precipitation 
method for determination of lignosulfonate extract fails when applied to syn- 
tans. An approximate measure of the proportion of lignosulfonate in syntans 
can be obtained by determination of methoxyl content, assuming that the solid 
matter of lignosulfonate extract contains one-seventh of its weight as methoxyl. 


J.M.C. 


Epoxide Resins. L. B. Bourne. Chemistry & Industry, 1956, 578-79.—An 
address dealing with dermatitis and other toxic effects induced by epoxide 
resins and amine catalysts, and methods of avoiding them. H.B.M. 


New Technical Indices Used in the Physical Testing of Finished 
Leather. V. Posa. Bér- és Cipétechnika, 6, No. 1, 12-17 (1956); through 
Hungarian Tech. Abstr., 9, No. 1, 17 (1957).—The author describes the usual 
methods applied in the physical testing of finished leather and examines the 
ratio of stretching force to elongation in the stages of elongation. The ratio 
varies during the measurement of tensile strength, and a method of evaluation 
is presented for the modulus of elasticity from a tangent of the load-elongation 
graph plotted by an automatic recorder. The modulus of elasticity of vegetable- 
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tanned belting leather is determined by this method. The correlation between 
the modulus of elastic ity in tension (£) and the modulus of elasticity in shear 


E 
(G), G where » is the modulus of elasticity, and between the 
2 (1 TP) 
modulus of elasticity in tension and the bulk modulus of elasticity (K), 
3 (1—2,) 
K . is derived. The initial modulus of elasticity (£,) of belting 
E 
leather is 360—550 kg/cem*. On first stretching the modulus of elasticity in- 
creases and on the fifth to sixth stretching the initial modulus is 700—1180 
kg/cm*. On the straight and at the same time steepest section of the stretching 
diagram Emax equals 1000—1600 kg/cm* on first stretching. After repeated 


stretching the modulus of elasticity increases even above 2000 ‘kg/c m? while the 
average modulus of elasticity is about 1500—2000 kg/cm. 
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Method of Treating Animal Skins. U. S. Pat. 2,781,241. Alexis E. 
Ushakoff, Beverly, Mass., assignor to Secotan, Inc., Somerville, Mass. Apl. 
Dec. 24, 1951.—The method of tanning skins consisting of extracting and 
replacing all the water of a water-wet skin with an inert water-miscible organic 
solvent, then treating the skin with an organic solvent solution of a chemical 
agent effective to change the degree of swelling of the skin to impart the desired 
texture, thereafter drying the skin, then tanning the skin in an inert organic 
solvent solution of a tanning agent while maintaining the skin under non-aqueous 
conditions until the skin is finally tanned and dry. 


Leather Liquid Polish. U.S. Pat. 2,782,171. Elliott Morrill and Lawrence 
Newburn, Indianapolis, Ind., assignors to The Best Foods, Inc., New York, N. Y. 
Apl. Dec. 29, 1952.—A liquid polish for shoes and leather comprising an alkaline 
aqueous dispersion of about 1 to 18¢¢ by weight of a thermoplastic homo- 
polymeric polybutyl methacrylate resin and about 0.25 to 3.5% by weight of a 
protein selected from the class consisting of vegetable protein and casein. 


Leather Product and Method for Making Same. U. S. Pat. 2.785.086. 
Louis J. Strobino, Utica, N. Y. Apl. May 1, 1953.—A method of dimensionally 
stabilizing unfabricated tanned leather containing solid particles of a material 
resistant to the transmission of heat, embedded in the pores thereof which com- 
prises applying uniform heat to both sides of the leather while the leather is 
free of contact with the heating means, the leather being held at temperatures of 
about 350° to 400° F. for from about 15 minutes to 3 minutes. 


Preserving Textiles — Leather. U. S. Pat. 2.786.010. Alton T. White, 
Danvers, Mass. Apl. June 21, 1954.—A fungicidal impregnant comprising as the 
essential active ingredient . 1% to 10% by weight of tetrachloro hydroquinone 
and as a solvent therefor a mono lower alkyl elycol ether. 
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Process for Purifying Tannie Acid. U. 5. Pat. 2,787,635. Edward M. 
Filachione and Fred P. Luvisi, Philadelphia, Pa., as .nors to the United States 
of America as represented by the Secretary of Agri -udture. Apl. April 8, 1955. 
(Granted under Title 35, U. S. Code (1952), sec. 266).—The process for pro- 
ducing purified tannic acid comprising contacting an aqueous solution of the 
acid with methyl isobutyl ketone, whereby the tannic acid is dissolved in the 
ketone, and recovering the tannic acid from the the resulting ketone solution. 


Process for Unhairing of Hides. U.S. Pat. 2,791,535. Theone C. Cordon, 
Philadelphia, Pa., assignor to the United States of America as represented by 
the Secretary of Agriculture. Apl. Aug. 4, 1955. (Granted under Title 35, U. S. 
Code (1952), sec. 266).—A process comprising treating a hide with an aqueous 
solution containing sodium chloride and amylase to unhair it. 


Tanning Agents. Brit. Pat. 756,481. Cassella Farbwerke Mainkur Akt.-Ges. 
Apl. Jan. 15, 1954.—Hides and skins are tanned by treating with a a 
condensation product of methylol compounds of dicyandiamide and/or dicyan- 
diamidine with a polyhydric alcohol prepared in an acidic ia: at below 
50° C. In examples, dicyandiamide and formaldehyde are heated together in 
water, cooled, and rescorcinol, phloroglucinol, pyrocatechol or its alkyl homo- 
logues added, followed by glacial acetic acid or ammonium i Aa Pi The solu- 
tions may be used directly or concentrated and evaporated to the solid state. 
The tanning agents may be used before or after tannage with anionic tanning 
agents suc h as vegetable tannings. sulphonates and sulphite cellulose extracts. 


Carrotting Furs. Brit. Pat. 757,175. Deutsche Gold-Und Silber-Scheidean- 
stalt Vorm. Roessler. Apl. Sept. 24, 1954.—In the production of felt hats, animal 
fibres are carrotted with an aqueous solution comprising an oxidizing agent and 
formamide. The oxidizing agent may be hydrogen peroxide or a per salt and 
the solution may also comprise nitric and/or hydrochloric acid, formaldehyde, 
cerium nitrate or iron salts. The fibres may be hair from rabbits or hares and 
may be carrotted on the pelt. 


Artificial Leather. Brit. Pat. 757.814. Kotitzer Ledertuch-Und Wachstuch 
Werke Akt.-Ges. Apl. Mar. 31, 1954.—Artificial leather with a roughened sur- 
face having the appearance _ suede, is produced by forming on a flexible 
support a layer of an artificial leather-like plastic including a liquid surface zone 
containing the plastic in latently hardenable form, distributing in the liquid 
surface zone partic les of a solid substance insoluble therein and soluble on at 
least one solvent in which the plastic is insoluble hardening the liquid surface 
zone and finally washing out the solid substance from the plastic. The rough- 
ened surface so produced may then be buffed. A water-soluble substance such 
as sodium chloride, sodium sulphate, alum, an ammonium salt, urea, sugar or 
oxalic acid may be used as the solid substance and subsequently washed out 
with water. The flexible support may consist of woven or knitted fabric, felt. 
fleece, or paper, while a plurality of layers of film-forming natural or synthetic 
resin may be applied successively to the flexible sheet material each layer being 
solidified prior to the application of the succeeding layer and the water-insoluble 
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substance being applied for the final layer. The film-forming resin may be 
natural rubber, synthetic rubber, vinyl acetate polymers, polyvinyl chloride or 
vinyl chloride copolymers in the form of solutions, dispersions or pastes con- 
taining plasticizers such as dioctyl phthalate, drying oils such as linseed oil 
and dyestuffs. 


Coated Leather; Laminated Materials. Brit. Pat. 758,065. Bellavoine, L. 
Apl. July 8, 1954. 





Leather 1 covered with a thin layer 2 of natural or synthetic rubber is partly 
perforated by conical points which form holes 5 in the leather; the holes in the 
rubber shrink on retraction of the point leaving only a small aperture 7. The 
layer 2 may be formed by coating with rubber ‘solution or latex or by sticking 
on a thin rubber or synthetic rubber sheet. 


Tanning. Brit. Pat. 758,674. Boehme Fett-Chemie Ges. Apl. Dec. 9, 1953. 

Hides and skins are tanned by treating with a water-soluble partially con- 
densed resin (hereinafter referred to as preconde nsate) obtained by reaction of 
an aldehyde and a nitrogenous compound, followed by vegetable and/or syn- 
thetic tanning substances of sulphite waste liquor. The precondensate may be 
converted into insoluble form in the skin prior to the second treatment, e.g 
with alkaline or acid reagents, electrolyte solutions or by heating or may become 
insoluble shortly after impregnation if the skins are previously “made acid. The 
resin tanning may be performed in the presence of a fatty tanning agent having 
a carbon chain with more than seven carbon atoms. Suitable precondensates 
are those prepared from the following components which may be reacted in 
neutral, acid or alkaline solution in the customary ratios. Nitrogenous com- 


pounds :— urea, thiourea, methylene di-urea, cyanamide, guanidine, alkyl- 
guanidine, dicyandiamide, dicyandiamidine and melamine. Aldehydes :— for- 


maldehyde. acetaldehyde, acrolein and mixtures of formaldehyde and acrolein. 
When using a cationic precondensate, the fatty tanning agent used should 
preferably be cationic, e.g. animal or mineral fatty substances, synthetically 
produced fatty substances. mineral oils, and waxes emulsified with cationic 
substances; and with an anionic precondensate, the fatty tanning acid should be 
anionic, e.g. alkyl sulphates, alkyl sulphonates, alkyl benzene sulphonates, and 
sulphonated fats and oils. Suitable pH’s for particular leathers are indicated, 
and in the case of vegetable tannings should be obtained by the use of organic 
acids. In the first example, unhaired hides are tanned with a precondensate of 
1 mol. of melamine and 4 mols. of formaldehyde in the presence of aqueous 
mineral oil/sperm oil/dimethyl cyclohexyl dodecyl ammonium chloride emul- 
sifier, the pH is adjusted to 4.6 with acetic acid and the hides are further tanned 
with a quebracho/mimosa/condensed hydroxyaryl sulphonic acid liquor con- 
taining a mixture of alkylsodium sulphates. In other similar examples the pre- 


condensates consist of methylene di-urea and formaldehyde and of dicyandia- 
mide and formaldehyde. 
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Waterproofing Textiles, Leather and Paper. Brit. Pat. 758,987. Soc. 
Des Usines Chimiques Rhone-Poulenc. Apl. Aug. 5, 1954.—Fibrous organic 
materials, e.g. threads and fabrics of cotton, wool, cellulose acetate, viscose, 
vinyl compounds, superpolyamides or polyacrylonitrile, leathers during or after 
treating with tawing paste and papers, are waterproofed, e.g. by dipping with 
agitation followed by a calendering treatment, with a composition comprising 
an aqueous emulsion containing, « calculated on the we ight of the resin, oil and 
titanate, 20 to 61 per cent of a methylpolysiloxane resin having a CH, : Si ratio 
of 1.3: 1 to 1.7 : 1, 25 to 50 per cent of a methylpolysiloxane oil having a 
CH, : Si ratio of 1.9 : 1 to 2.1 : 1 and 7.5 to 40 per cent of tiethanolamine 
titanate (see Group IV (a)). The aa may be used in conjunction with 
urea- or malamine-formaldehyde resins, preferably in aqueous solution, in the 
presence of a polymerization catalyst, or in conjunction with another water- 
proofing agent, e.g. an alkoxypyridium salt. Examples are given. 


Waterproofing Leather. Brit. Pat. 759,395. Imperial Chemical Industries. 
Ltd., Hunnam, R. E., and Lumb, M. Apl. Jan. 14, 1955.—The water-repellency of 
leather is improved by treating it with a complex chromium compound of the 
Werner type in which a trivalent nuclear chromium atom is co-ordinated with 
a carboxylic acido group, e.g. stearato, oleato or laurato chromic chloride or 
nitrate, as described in U.S.A. Specifications 2,273,040, 2,356,161 and 2,524.803. 
The treatment may be performed by drumming the leather in an aqueous solu- 
tion containing about 0.1% to 1.0% of the ‘chromium compound. The solu- 
tion, which may be prepared by diluting with water a solution of the chromium 
compound in e.g. isopropanol, is pre ferably heated to about 90—95° C. for a 
few minutes and allowed to cool before addition to the drum. In some of the 
examples the leather is dyed before treatment with the complex chromium 
compound. 


Coated Leather. Brit. Pat. 759,860. Rohm & Haas, Co. Apl. Oct. 19, 1953. 
—Tanned leather is coated with a solution of a copolymer of beta-isocyanato 
ethyl methacrylate and stenyl acrylate in benzene (see Group IV (a)) and then 
oven-dried. 


Flameproofing; Treating Leather. Brit. Pat. 759,863. Du Pont De 
Nemours & Co., E.I. Apl. Feb. 10, 1954. Paper, textiles, wood and leather are 
given increase od flame-resistance by impregnating with a water-soluble salt of 
aluminium or chromium and subsequently treating with a soluble ammonium 
or alkali metal salt of a polymeric phosphate whic h is the reaction product of a 
copolymer of an ethylenically unsaturated epoxy monomer and an ethylenically- 
unsaturated epoxy-free monomer with a phosphoric acid (see Group IV (a)), 
or by impregnating first with the soluble polymeric phosphate and then treating 
with the inorganic salt. Leather is treated with water-soluble salts of the above 
polymeric phosphates to give improved body and hand. The Specification 
describes the treatment of leather with an aqueous solution of the ammonium 
salt of the polymeric phosphate obtained by treating a copolymer of allyl glycidyl 
ether and vinyl acetate with orthophosphoric acid. 
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STRONGER, 
MORE SUPPLE 
LEATHER 


FATLIQUOR RIGHT IN 
YOUR CHROME BATH WITH 


NOPCOLENE R 


DIRECTIONS FOR USE: 


Higher quality leather at lower production cost is 





If the leather being tanned is to re- the usual end result—when you use Nopcolene R 
ceive a subsequent application of a to fatliquor right in your chrome bath. Ideal for 
pteaggl cc pcp atopy water-resistant types of leather, this double-action 
we recommend the use of 2% of 7 Nr ; 
Nopcolene R based on the pickled process deeply imbeds the fatliquor into fibers, 
weight of the stock. Start the chrome provides these two important advantages: 
tanning operation; after 30 to 45 
> ‘ I . > > > ie = . ° . . 

manent, WO the Nepootens R. Fro | Greater penetration and depth of lubrication 
ceed in your usual manner with tan- : ; : 7 
ning, neutralizing, retanning and gives your leather higher tensile strength, better 
dyeing. stitch tear, greater suppleness, smoother and 

For leathers that are not to receive tighter grain. 


additional water-repellent fatty ma- 


erial, we sugges sing 3 4% P : at . a 
eriet, WO Suggett Heng 3 to 4% of 2 Often you eliminate the need for additional 
Nopcolene R added as above. On See ee . : 
certain types of leather, such as fatliquoring, thus reducing manufacturing 
calfskin and sheepskin, it is pos- costs. 


sible to eliminate entirely a sep- 
arate fatliquoring operation. 
Where an extremely soft piece of 
leather is desired, refatliquoring 
may still be done and the amount 
of topping oil can be reduced in 
direct proportion to the amount 
of Nopcolene R employed. 





Write today for complete information and 

custom formulas. Nopco Chemical Company, 

Harrison, N. J. 

PLANTS: Harrison, N. J. *» Cedartown, Ga. 
Richmond, Calif. * London, Canada 
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BIOBATE 


e biobate is a highly standardized bating compound of extreme stability. 


e biobate provides controlled, effective enzyme action during bating 


for all types of leather. 


e biobate is adaptable to all bating conditions and procedures. 


SEBACOL 


¢ for dependable unhairing 
sebacol produces clean, uniform quality leather 
under varied beamhouse practices. 


STEROZOL 


e reliable germicide 
sterozol inhibits bacterial action and mold growth 
on raw stock and leather in process. 


WALLERSTEIN COMPANY, INC. - 180 MADISON AVENUE, NEW YORK 16,N. Y. 





Tie aL 
MUTE Lem LLL 
WLR IGS 


ee 
WS PANCREATIC BATES 
M aT 4-33 
SOLE LEATHER FINISHES 


TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


L. H. LINCOLN & SON, INC. 
COUDERSPORT, PENNA. 
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> LL BELL-MINE 


LIME 







Accurate laboratory control assures you of 


consistently better milk of lime. 


You can depend on Warner Bell-Mine Lime for 
uniformity in purity, analysis and physical 


properties. 


WARNER COMPANY 
Bellefonte Division, Bellefonte, Pa. 
Philadelphia Pittsburgh 


porneO © WT G extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, NW. Y. 


LA TANNERY OILS 
AND FAT LIQUORS 
TANNERY OILS FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 








LEATHER STRENGTH 
AND TEMPER ASSURED 


Sun Leather Process Oils are sure aids to uniform leather 
strength, suppleness and durability...and you can get these 
fine qualities in less processing time! Numerous tanners and 
finishers confirm the fast action of Sun Leather Process Oils. 
They mix easily, penetrate quickly and provide uniform fiber 
lubrication. Since they form no surface scum, tannage is 
thorough and even. 

For information about Sun Leather Process Oils, call your 
nearest Sun representative or write to... 


INDUSTRIAL PRODUCTS DEPARTMENT <@&SUMOC 
SUN OIL COMPANY 


PHILA. 3, PA. +» SUN OIL COMPANY LIMITED, TORONTO & MONTREAL 


© Sun Oil Company 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co. 29 W. 36th St., New York City, Eugene Williams 
1358 S. Hill St., Los Angeles 15, Calif., David V. Whiting Co, 


THE OHIO LEATHER CO. | THE 
Quality Calf Leathe ORTHMANN LABORATORIES 


AUG. C. ORTHMANN, Pres. INC. 
LUXOR - BLACK JETTA 


KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 
TANNERY AND GENERAL OFFICES: 

GIRARD, OHIO 407 E MICH., MILWAUKEE, WIS. 


BOSTON - NEW YORK - ST. LOUIS - CHICAGO Phone: BROADWAY 6 - 6426 -27 
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yo) MORITE BRAND 


bans A Natl Tage) 


EST. 1908 


Sulphonated and Compounded 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 





4 The Original Dry Color 
PRESTO tale syn gas 
? PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 








Borax or Boric Acid 





United » States Borax & Chemical Corporation 


PACIFIC COAST BORAX COMPANY DIVISION 


. eid ® 
ar Los Angeles 
Aen ons “en “en on Mon Sith ON GI ae es 
Chicago 
Kansas City 
Philadelphia 
Distributors located in principal cities throughout the U.S.A Cleveland 
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Better 
Neutralizing 


Neutralize with SOLVAY 
AMMONIUM BICARBONATE 


... get clearer whites, truer pastels 


By neutralizing more thoroughly and mildly at lower pH (7.8), 
So_tvay Ammonium Bicarbonate helps you achieve superior 
color, texture and grain. A low 114% concentration is rapidly 
and uniformly absorbed into the leather. Dyes are also rapidly 
and uniformly absorbed, assuring the truer, clearer tones so 
desirable in fine pastels and whites. 


For sample, write your nearest Solvay office. 


eins SOLVAY PROCESS DIVISION 
Solvay products SOLVAY ALLIED CHEMICAL & DYE CORPORATION 
ie icc 61 Broadway, New York 6, N. Y. 


BRANCH SALES OFFICES: —_—_— 
Cleansing Soda XX toston « urlotte « Chicago « Cincinnati + Cleveland 


Snowflake" Crystals Pitt . St. L ‘ : sh - 
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CUT PRODUCTION COSTS 


APEXOMINE 251 


An excellent wetting agent for rewetting chrome tanned leathers. 


Of especial interest 


for rewetting pearled skins used for all types of suedes including calf, kid, sheep and 
splits. 


Reduces wetting back time 50%, assuring an absolute and thorough rewetting. 


HERTEX ANT 


Speeds up the soak of raw hides and prevents the loss of valuable hide substance. Re- 
duces the time necessary for soaking, acting at the same time as an antiseptic eliminat- 
inating the need of adding other disinfectants to the soak. 


It will be found fast and 
thorough ‘for soaking green salted hides and skins especially for goat skins, kangeroos 
and reptiles which normally come in the dry state and require prolonged soaking. 


SAMPLES ON REQUEST 


Established 1900 


Apex Chemical Co., Inc. 


200 S. First St., Elizabethport I, N. J. 





LEATH ER 
YESTERDAY TO 


DAY 


ALWAY 


QUALITY EXTRACTS 
FOR SEVENTY YEARS 





TESTING AND RESEARCH 


AMEREX PRODUCTS CORPORATION 
PORT ALLEGANY, PENNA. 
DERMABATE 
ESTABLISHED 1950 
LIQUID VEGETABLE EXTRACT BLENDS 


Every Type of Extract 
for each individual tannery need 


ATTENTION! 
Wear, Talk and Advertise 
LEATHER! 

Everyone should know the health 
AMERICAN EXTRACT CO. 


and distinctive qualities of 
PORT ALLEGANY, PA. LEATHER? 


ALL OUR BLENDS CONSIST OF 
ONLY PURE VEGETABLE EXTRACTS 


Manufacturers of the Largest Variety of 
Vegetable Tanning Extracts made in U.S.A 
from Domestic and Foreign Barks 





Compounds - Chemicals - Powdered Tanning Materials 
1-2-3 








REILLY- 
WHITEMAN- 
WALTON CO. 





MANUFACTURER 


ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK TO BUSINESS! 


She and lhe isnerih 


"TANNERY BUYER | 


== THE TECHNICAL JOURNAL FOR SUPERINTENDENTS. CHEMISTS, TANNERS AND BUYERS =——— 





Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 
Reporter’s TANNERY BUYER. 


SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON 11, MASS. 
Offices in: ca CHICAGO * CINCINNATI * WASHINGTON 
NEW YORK en MILWAUKEE es ST. LOUIS e LONDON, ENG. 


Nalem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 





SALEM. MASSACHUSETTS 











sceutes ARTHUR C. TRASK CO. 


TELEPHONE 327 So. LaSalle St., Chicago 4 
WAbash 2-8900 CABLE: Actrask TELETYPE: CG1478 


STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO - KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 
MILWAUKEE I, WISCONSIN 


Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter’. 


“The Extension of Knowledge is 


This space dedicated to 
Manufacturers of 
Tanner's Council Research Laboratory 


Upholstery Leather by « Friend 


New York Office 330 Fifth Avenue 
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LEATHER ana 
MATERIALS 


CONSULTING « TESTING « RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 
UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 





chutes 


NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone HUmboldt 2-5072 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Bivd., CHICAGO, ILL. 


by 
THE AULSON Lanning 


Machinery Co. 


Main Office and Factories at * Branch Office under direction of 
Beverly, Mass. E. Aulson, Waukegan, Ill. 


(Procion 


TANNING INDUSTRY 


ROTO-SPRAY (4 or 8 Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadetphia 20, Pa. 


EXCLUSIVE SALES REPRESENTATIVE FOR 
LU Cc } E N B U Cc K THE LEATHER INDUSTRY 
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Always Foremost 


ee 
ia ass 
AM rmour §N 


SOLE ..1 UPPER LEATHER 


ARMOUR LEATHER CO. 
Chicago Boston New York 








FOR THE BEST FOR 
VEGETABLE CHROME 
TANNED CHROME RETAN 


<i, 
SOLE LEATHER dRESEDD SOLE LEATHER 
ST 


COMPOUNDS 
TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -:- BUFFALO, N. Y. 








Solvent Tannage, E. F. DREW & CO., INC. 


born of Science is BOONTON, N. J. 


a chemical Process 


MANUFACT 
Industry — Be Prepared UFACTURERS OF 


Fred O'Flaherty LEATHER OIL PRODUCTS 





XXXV 


ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here’s why. Diamond A does a double job— (1) It prepares sole 

leather for rolling and protects the grain. (2) Used as a dip after rolling, 


it toughens the grain and improves color and finish. 


Why delay? Let the Borne Chemical representative give you full 


OTHER BORNE CHEMICAL SPECIALTIES NF 
(Get the Facts about These, Too!) Since 874 


| 
<P> COMPOUND for WHEELING | (RYMSER 


<A> COMPOUND for SPONGING 


Supreme A Compound Our Laboratory 
Bretolene + Saxon Oil Facilities are 
always at your 


disposal 


ST ae ae a 


ELIZABETH, N. J. © CHARLOTTE, N. 
Formerly BORNE, SCRYMSER COMPANY 


particulars on Diamond A. You'll agree it's in a class by itself 
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BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 


two 
good steps .. 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 





Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


HOWES LEATHER CO. INC. 


SOLE LEATHER 


SIDE LEATHER 
Tanners Cut Sole Division 


CUT SOLES 


BOSTON, MASS. 
ST. LOUIS, MO. 





CHICAGO, ILL. 


Our 50th 


. essential to the production of 
fine leathers are: first, selection of 
good hides and skins and, second, 
selection of quality tanning ma- 
terials. 


For years, tanners have selected 
Clinton corn sugars and Clinton 
corn syrups as proven materials to 
use in the chrome tanning process. 
Clinton Lactic Acid, available in 
concentrations of 44% or higher, 
is used as an outstanding deliming 
and finishing agent. 


We know you’ve already taken the 
first wise step — selection of good 
hides. Why not follow up with the 
second .. . if you haven’t already 
done so? Always choose Clinton 
for your tanners’ sugars, syrups 
and lactic acid requirements. 


lity products 





CLINTON, 1OWA 


FROM THE WORLD'S CORN CENTER 


CLINTON CORN PROCESSING COMPANY 


{nniversary Year 1907-1957 
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| 
| LOWELL TECHNOLOGICAL INSTITUTE 


LOWELL, MASSACHUSETTS 


60-year old, coeducational, state-operated college 


offers a four-yeer course in 


LEATHER ENGINEERING 
leading to the BACHELOR OF SCIENCE degree 


Emphasis is placed upon the fundamentals of engineering including mathematics, 
physics, chemistry, and theoretical and applied mechanics and the application of 
basic scientific principles to leather technology. 


Applicants must be qualified 
high-school graduates 


Advanced transfer credits 


For further information and college catalogue 
are also accepted ar cas = : eee ee 


write Dr. Albert E. Chouinard, Head of the 
Several scholarships available Leather Engineering Department 








THE TANNERS’ COUNCIL 











RESEARCH LABORATORY 


University of Cincinnati 
oa 


We serve the Tanning and Leather Industry 


through a broad program of Research. 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 
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UNITED STATES BORAX & CHEMICAL CORP 
UNITED STATES RUBBER COMPANY 

UNITED STATES TESTING COMPANY 
WALLERSTEIN COMPANY, IN( 

WARNER CO. 

WHITTEMORE-WRIGHT CO 

WOLF, JACQUES & CO 

YOUNG CO I. 8 
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Mutual’s name for their basic chromic sulfate used in one-bath chrome 


ee Available in two grades with approximate analyses as shown 
low. 


Koreon M Koreon X 
Cr,O; 24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon is packed in multi-wall paper bags containing 75 pounds, and in fibre drums 
containing about 325 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 


MUTUAL CHROMIUM CHEMICALS 


SOLVAY PROCESS DIVISION 
+H—_————-—— ALLIED CHEMICAL & DYE CORPORATION 
61 BROADWAY, NEW YORK 6, N.Y. 





Announcement 


Effective as of August Ist, 1957, we 


have been appointed the Exclusive 


American Import and Sales Agents for 


MYRTAN # SOLEX 


commonly known as EUCALYPTUS 


For SOLE LEATHER 


MYRTAN and SOLEX are well suited for blending with other 
tanning materials. They penetrate quicker and produce firm 
leather with smooth grain and a higher fixation of tan. 


For UPPER LEATHER 


As a retanning Agent for Chrome-tanned leather MYRTAN and 
SOLEX possess many advantages, such as smooth and strong grain, 
good colour and break, as well as a round feel. Many upper 
leather tanners now use these superior Extracts. 


A trial will make you a satisfied user. 


CRUSTAL EXTRACT & CHEMICAL CO, INC. 


549 WEST WASHINGTON BOULEVARD 
CHICAGO 6, ILLINOIS 


Cable Address: TANEXCO, CHICAGO Telephone ANdover 3-/96! 





